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INTRODUCTION. 

Until  a  comparatively  recent  date  reptiles  and  amphibians  were 
generally  considered  members  of  the  same  class,  intermediate  between 
the  old  class  Pisces  and  the  birds.  True,  the  Amphibia  were  elevated 
to  class  rank  early  in  the  last  century,  but  the  proposition  was  not 
generally  accepted  until  the  subdivision  of  the  vertebrates  into 
Anamnia  and  Amniota  had  been  gaining  ground.  It  is  now  generally 
conceded  that  the  Amphibia,  or  Batrachia,  as  they  are  often  called, 
are  more  nearly  allied  to  the  fishes,  and  the  reptiles  more  so  to  the 
birds  than  the  two  classes  are  among  themselves,  some  authors  even 
going  so  far,  and  not  without  good  reasons,  as  to  include  the  reptiles 
with  the  birds  in  the  same  class,  Monocotylia.  Yet,  chiefly  for  the 
same  reasons  which  cause  the  Lancelets  and  the  Lampreys  to  be 
embraced  with  the  true  fishes  in  the  term  “ichtlr^ology,”  the  old 
name  for  the  study  of  the  compound  class  Amphibia  or  Reptilia, 
“herpetology,”  is  still  in  common  use,  and  in  faunistic  works,  like  the 
present,  the  two  classes  are  usually  treated  of  together. 

Class  AMPHIBIA. 

1758.  Amphibia  Linn.eus,  Svst.  Nat.,  10  ed.,  I,  p.  194. 

1S02.  Batrachia  Macartney,  in  Ross’s  Translat.  Cuvier’s  Lect.  Comp.  Anat., 
I,  tab.  in. 

1803.  Batrachii  Daudin,  Hist.  Nat.  Rept.,  V,  tab.  p.  8. 

1S0G.  Batracii  Dumeril,  Zool.  Anal.,  p.  90. 

1807.  Calamity  Link,  Besehr.  Nat.  Samml.  Rostock,  II,  p.  53. 

1813.  Achelata  Fischer,  Zoognosia,  3  ed.,  I,  p.  57. 

1814.  Ranaeea  Wilbrand,  Classif.  Thiere,  p.  117. 

1820.  Nu da  Hemprich,  Grundr.  Naturg.,  p.  111. 

1821.  Dipnoa  Leuckart,  Isis,  1821,  Litt.  Anz.,  p.  259. 

1847.  Ma lacopoda  Mayer,  Rheinl.  und  Westphal.  Verhandl.,  VI  (p.  177). 

1855.  Psiloderma  van  der  IIoeven,  Handb.  Dierk.,  2  ed.,  II,  p.—  ;  Ilandb. 
Zool.,  II,  p.  251. 
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The  amphibians,  or  bat  radiums,  as  they  are  also  called,  are  anain- 
niote,  arelnveraniate,  and  stomal ophysous  vertebrates  possessing  a 
well-developed  skull  provided  with  a  lower  jaw  and  articulating  with 
the  vertebral  column  by  means  of  two  occipital  condyles;  limbs,  when 
not  atrophied,  consisting  of  humerus  or  femur  followed  by  two  propo- 
dials  (radius  and  ulna,  tibia  and  fibula),  metapodials  (earpals  and 
metacarpals,  tarsals  and  metatarsals),  and  digits  (phalanges) ;  heart 
with  three  chambers;  internal  nares;  respiration,  at  least  during  part 
of  life,  by  means  of  gills;  skin  naked.  Young,  usually  after  leaving 
egg,  undergoes  a  metamorphosis. 

The  term  “Ratrachia,”  usually  applied  to  this  class,  has  to  be 
rejected  and  “  Amphibia”  accepted,  since  it  has  been  shown  that  the 
former  name  originally  applied  only  to  the  order  of  tailless  frogs,  and 
that  consequently  it  is  a  synonym  pure  and  simple  of  the  much  older 
term  SalientiaA 

The  class  includes  three  recent  orders,  namely,  the  Ckeeilians 
(Apoda),  the  Salamanders  (Caudata),  and  the  Frogs  (Salienta).  Of 
these  only  the  two  latter  orders  are  represented  within  our  present 
limits. 

Order  CAUDATA. 

1800.  Cavdeti  Dumeril,  Zool.  Anal.,  p.  94. 

1811.  Caudata  Oppel,  Ordn.  Kept.,  p.  72. 

1S13.  Urodcli  Fischer,  Zoognosia,  3  ed.,  I,  p.  58. 

1820.  Gradicntia  Merrem,  Syst.  Amph.,  p.  166. 

1825.  Urodela  Latreille,  Fain.  Nat.  Regne  Anim.,  p.  105. 

1828.  Ccrcopi  Wagler,  Isis,  182S,  p.  S59. 

1833.  Sozura  van  der  IIoeven,  Handb.  Dierk.,  II,  Pt.  2,  p.  304. 

1835.  Jlomomorpha  Fitzixger,  Ann.  Wien.  Mus.,  I,  p.  107. 

1838.  Urophora  Hogg,  Mag.  Nat.  Hist.  (n.  s.),  Ill,  p.  270. 

1855.  Sanrobatrachi  van  der  IIoeven,  Handb.  Dierk.,  2  ed.,  II,  p.  461. 

1857.  Ddcsura  Jan,  Cenni  Mus.  Milan.,  p.  54. 

This  order  is  often  called  Urodeles  or  Urodela,  and  Dumeril  (Zoo- 
logie  Analytique,  1806)  is  quoted  as  authority.  This  is  a  mistake, 
however,  for  Dumeril  only  uses  the  French  term  “  Urodeles,”  add¬ 
ing  in  parentheses  the  Latin  word  by  which  lie  designates  the 
group,  namely,  Caudati.  From  an  inspection  of  page  94  this  is  plain 
enough,  but  to  clinch  the  matter  one  needs  only  examine  the  two 
indexes  at  the  end  of  the  book,  the  “Table  Fran^aise”  containing  the 
word  “Urodeles”  (p.  330),  and  the  “Table  Latine”  the  Caudati 
(p.  333).  The  Latin  forms  “Urodela”  and  “ Urodeles’ 1  have  been 
introduced  much  later  by  other  authors. 

i  his  order  may  be  divided  into  three  suborders,  viz,  the  Mudptip- 
piees  Proteida),  the  Sirens  (Meantes),  and  the  true  Salamanders 
(Mutabilia),  only  the  latter  being  found  in  the  territory  here  included. 

“See  Stojneger,  Science  (n.  s.),  XX,  Dec.  30,  1904,  pp.  924-925. 
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Suborder  MUTABILIA. 

1820.  Matabilia  Merrem,  Syst.  Amph.,  p.  166. 

1820.  Salamandrze  Goldfcsz,  Handb.  Zool.,  II,  p.  129. 

1828.  Morphuromolgsci  Rjtgen,  Nova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  277. 

1828.  Molgiv  Ritgen,  Nova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  277. 

1832.  Da'otremata-\-Salamandrina  Mueller,  Isis,  1832  (p.  504). 

1831.  Urodela  Bonaparte,  Saggio  Distrib.  Met.,  p.  77. 

1840.  Deirctremata-\-Aphanobranchiata  Leuckart,  Froriep’s  Neue  Xotizen,  XIII, 

p.  20. 

1866.  Sozura  Haeckel,  Gen.  Morphol.,  II,  p.  cxxxr. 

1866.  Cadiicibranchiata  Cope,  Jonrn.  Pliila.  Acad.  Sci.,  VI,  Pt.  1,  p.  102. 

1889.  Pseudosauria  Cope,  Arner.  Natural.,  XXIII,  1889,  p.  861. 

In  the  true  salamanders  we  recognize  two  superfamilies,  viz,  the 
Amphiumoidea?  and  the  Salamandroidete.  For  our  present  purpose  it 
is  enough  to  separate  them  by  t lie  presence  of  well-developed  eyelids 
in  the  latter  and  the  absence  of  eyelids  in  the  former.  It  is  stated  that 
the  absence  of  eyelids  is  concurrent  with  the  absence  of  a  first  e  pi- 
branchial  and  with  the  connection  of  stapes  with  the  quadrate  arch  in 
the  Amphiumoidea?,  while  in  the  Salamandroidea"  a  first  epibranchial 
is  present  and  stapes  not  connected  with  the  quadrate  arch  in  the 
adult.  The  Amphiumoidea?  correspond  to  Cope’s  Trematodera  and 
Amphiumoidea,  and  to  Boulenger’s  Amphiumkke,  while  the  Sala- 
mandroidea?  are  the  latter’s  Salamandridae  and  Copers  Pseudosauria 
(1SS9,  X.  Am.  Batr.,  p.  33;  not  of  1S9S,  Syllabus,  p.  4S,  where  the 
term  corresponds  strictly  to  our  Mu  tab  ilia). 

Both  superfamilies  occur  within  our  limits.  The  genera  which 
belong  to  them  may  be  referred  to  their  respective  groups  as  follows: 

ANALYTICAL  KEY  TO  FAMILIES. 

a 1  (Amphiumoide.e.)  No  eyelids . Cryptob ranchi d.e,  p.  3. 

d2  (Salamandroide.e.)  Eyelids  developed. 

bl  Vomero-palatine  teeth  in  two  longitudinal  series  diverging  backward;  vertebrae 
opistliocoelous . Salamandrid.e,  p.  11. 

b2  Vomero-palatine  teeth  in  transverse  series,  or  converging  backward;  vertebrae 
amphicoelous . Ambystomid.e,  p.  24. 

Superfamily  AMPHIUMOIDEA. 

Two  families  compose  the  superfamily  Amphiumoideie,  the  Am- 
phiumidae  and  the  Crvptobranchidae,  differing  in  many  anatomical 
characters,  the  former  represented  by  the  eel-like  Amphiuma  with  at 
most  three  digits  on  the  rudimentary  legs,  the  latter  by  the  hellbender, 
with  its  more  salamander-like  body,  4-5  digits  and  well-developed 
limbs.  The  former  occurs  only  in  North  America. 

Family  CR  YPTOBRANCHIDfE. 

This  family  embraces  three  genera,  Proteocordylus  (Andrias),  known 
only  from  the  miocene  of  western  Europe,  Cryptobranchus ,  which  only 


4 


BULLETIN  UNITED  STATES  NATIONAL  MUSEUM. 


occurs  ill  eastern  North  America,  and  IfegalobatracJms,  known  from 
Japan  and  China.  They  are  so  closely  allied  that  osteologists  and 
paleontologists  prefer  to  regard  the  two  latter  at  least  as  congeneric, 
but  the  closing  of  the  branchial  fissure  in  the  adult  Megalobatraclms 
seems  to  he  sufficient  reason  for  adopting  the  latter  genus.  In  the 
American  genus  the  fissure  remains  open  throughout  life. 

Genus  MEGALOBATRACHUS®  Tsehudi. 

1837.  Mcgalobalmclius  Tschcdi,  Neues  Jahrb.  Mineral.  Geol.  Pakeont.,  (Stutt¬ 

gart)  1837,  Pt.  5,  September,  p.  547  (type,  M.  sicboldi). 

1838.  Suboldia  Bonaparte  in  Gray,  Ann.  Mag.  Nat.  Hist.,  May,  1838,  p.  413 

(same  type). 

1838.  Sicholdtia  Agassiz,  in  Anliang  to  TschudPs  Class  if.  Batr.  (err.  typogr.). 

1840.  Ilydrosalamandra  Leuckart  Froriep’s  Neue  Notizen,  XIII,  No.  2,  Jan. 

1810,  p.  20  (same  type). 

1854.  TrUonugns  Dumeril  and  Bibron,  Erpet.  Gen.,  IX,  p.  163  (same  type). 

1904.  Sirboldiana  Ishikawa,  Proc.  Nat.  Hist.  Tokyo  Imp.  Mus.,  I,  No.  2,  p.  21 

(emendation). 

Unless  it  can  he  shown  that  Bonaparte  published  his  Sieboldia 
before  September,  1837,  it  will  have  to  give  way  to  Tschudi’s  Megalo- 
batrachus.  Agassiz  (1.  c.),  on  September  29,  1838,  speaks  of  “the 
established  priority  ’’  of  the  former,6  but,  like  many  later  authors,  he 
evidently  regarded  Megalobat radius  as  first  proposed  by  Tsehudi  in 
his  “  Classification  der  Batmchier,”  which  Agassiz  himself  published  in 
October,  1838.  As  will  be  seen  from  the  above  synonymy  Tsehudi 
had  already  published  it  in  September,  1837,  a  fact  of  which  Agassiz 
was  apparently  unaware. 

Few  animals  can  boast  such  an  extensive  literature  as  the  Japanese 
giant  salamander.  The  bibliography  attached  to  this  work  and  the 
synonymic  list  of  ((notations  under  the  head  of  the  species,  greatly 
defective  as  they  are,  give  a  fair  indication  of  the  interest  this  animal 
and  especially  its  anatomy  has  aroused  among  naturalists.  It  is 
only  recently,  however,  that  accurate  and  detailed  observations  on 
its  habits  and  propagation  have  been  made.  A  good  account  based 
upon  ample  experience  in  the  field  has  been  published  by  Prof.  C. 
Sasaki, c  and  recently  Prof.  C.  Ishikawa  has  supplemented  his  notes  by 
very  important  observations  on  the  eggs  and  newly  hatched  young.' d 
Finally,  Dr.  C.  Iverbert,  in  Amsterdam,  lias  succeeded  in  making  the 
giant  salamander  breed  in  captivity,  thus  being  able  to  follow  the 
process  from  the  laying  of  the  eggs  to  the  hatching  of  the  larvae  and 
their  subsequent  growth  and  change.  A  brief  summary  of  their 
observations  may  be  included  here.  According  to  them  the  giant 

a  lu-oin  /tsydXos  // rya $, -great;  fiarpaxos,  frog,  or,  in  this  case,  batrachian. 

“Die  constat irte  rri-oritat  seines  Nainens  Kioboldt in . ' ? 

cJoum.  Foil.  Sci.  Tokyo.  1.  Pt.  3.  1887,  pp.  269-274. 

d  Proc.  Nat.  Hist.  Tokyo  Imp.  Mils.,  1.  No.  2, 1904,  pp.  19-37. 
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salamander  inhabits  high  mountain  valleys,  where  it  frequents  the  swift¬ 
running  brooks  of  clear  cold  water  from  the  mountain  springs.  These 
streams  are  quite  shallow,  have  ston}-  beds,  seldom  attain  a  width  of 
more  than  a  few  meters  and  are  for  the  most  part  shaded  with  shrubs 
and  trees.  The  temperature  of  the  water  in  the  middle  of  August 
was  found  to  be  between  17°  and  23°  C.  Here  they  keep  themselves 
habitually  in  dark  holes  under  rocks,  along  the  banks  or  the  middle 
of  the  stream,  and  cavities  inhabited  by  one  of  these  animals  maybe 
recognized  by  the  bottom  at  the  entrance  being  kept  clean.  They 
feed  on  fishes,  frogs,  crustaceans,  earthworms,  etc,  and  are  easily  cap¬ 
tured  by  a  baited  fishhook  thrust  into  the  retreat  of  the  sluggish 
animal.  The  flesh,  which  is  eaten  by  the  Japanese,  is  said  to  be 
delicious,  and  is  also  used  for  medicinal  purposes.  Another  mode  of 
capturing  the  salamander  during  the  breeding  season  is  to  throw  into 
the  stream  a  strong-smelling  mixture  of  various  animal  ingredients 
made  into  small  balls,  thereby  enticing  the  animals  out  of  their  holes. 
As  a  result,  the  “hanzaki”  is  constantly  becoming  scarcer.  Only  the 
smaller  and  medium-sized  individuals  stay  in  the  small,  shallow 
streams,  the  big  old  monsters  of  3  feet  and  more  seek  deeper  water 
lower  down.  The  eggs  are  deposited  in  August  and  September  in 
the  deep  holes.  They  vary  as  to  size  and  number  according  to  the 
size  of  the  female,  and  consist  of  an  outer  gelatinous  envelope  or  cap¬ 
sule  16  to  20  mm.  long,  in  which  the  spheroid  egg  floats  in  a  clear 
fluid.  Each  capsule  is  connected  with  the  next  by  means  of  a  com¬ 
paratively  short  string  about  equaling  the  length  of  the  larger  axis 
of  the  embryo,  the  whole  deposit  resembling  a  rosary  in  form. 
Herbert  estimates  the  number  of  eggs  deposited  by  the  female  in  the 
Amsterdam  Aquarium  at  about  500.  Ishikawa  found  60  to  SO  in  the 
various  holes  examined  by  him.  The  entire  development  from  the 
deposition  of  the  eggs  to  the  escape  of  the  larva  from  the  capsule  lasted 
in  captivity  from  fifty-two  to  sixty-eight  days,  the  escaping  larvae 
measuring  about  30  mm.  in  length.  At  this  time  they  have  external 
gills;  the  anterior  extremities  show  indications  of  two  fingers  and  the 
posterior  limbs  are  indicated ;  the  mouth  which  is  still  plainly*  ventral 
becomes  gradually  terminal.  The  gills  seem  to  disappear  when  the 
young  are  between  200  and  250  mm.  in  length.  Both  Ishikawa  and 
Herbert  maintain  that  the  adult  animal  takes  care  of  the  eggs,  wrap¬ 
ping  the  egg  string  around  itself  and  by  its  movements  keeping  the 
mass  in  motion  so  as  to  facilitate  the  respiration  process  of  the  eggs 
and  embryos;  but  they  differ  in  opinion  as  to  whether  it  is  the  male 
or  the  female  who  thus  undertakes  the  care  of  the  offspring,  Ishikawa 
from  observations  in  nature  maintaining  the  latter,  Herbert  from  the 
behavior  of  the  animals  in  the  aquarium  the  former. 
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MEGALOBATRACHUS  JAPONICUS^  (Temminck). 

HANZAKI  (Ishikawa). 

1837.  Triton  japonicus  Temminck,  Fauna  Japon.,  Pt.  3,  Coup  d’oeil,  p.  xxvi 
(Japan).-  Wagner,  Muenchen  Gelehrte  Anzeiger,  V,  July  8, 1837,  p.  55. — 
van  der  Hoe  yen,  Tijdschr.  Natuurl.  Geschied.,  IV,  Feb.  1838,  p.  375.— 
Cri/ptobranvhus  japonicus  van  der  IIoeven,  Tijdschr.  Natuurl.  Geschied.. 

IV,  Feb.  1838,  p.  381,  pi.  va,  figs.  5-0  (Japan);  Bull.  Sei.  Phys.  Natur. 
Xeerlande  (Leiden),  1838,  p.  91;  Proe.  Zool.  Sue.  London,  1838,  p.  25; 
Ann.  Mag.  Nat.  Hist..  II,  Nov.  1838,  p.  230;  Ann.  Sei.  Nat.,  (2)  Zool.,  XI , 
1839  (  ]).  03 ) ;  Mem.  Soe.  Hist.  Nat.  Strasbourg,  III,  1840,  author’s  separate, 
p.  11.  pis.  ;  Ann.  Sei.  Nat.,  (2)  Zool.,  XV,  1841,  p.  251  (151  by  typogr. 
err.);  Tijdsehr.  Natuurl.  Gesehied.,  VIII,  1841,  p.  270  (blood  corpuscles). 
— Schmidt,  Goddard,  and  van  der  Hoeven,  Nat.  Verb.  Maatsch.  Wet. 
Haarlem,  NIX,  1802,  p.  3  (anatomy).— Hyktl,  De  Cryptobr.  Jap.,  1805, 
p.  9  (deser.;  anat.). — Rein  and  von  Roretz,  Zool.  Garten,  XVII,  1870, 
p.  33,  pi.  — (distrib.;  habits,  etc.). — Boettger,  Zool.  Garten,  XVII,  1870, 
p.  432  (young). — Dambeck,  Natur  (Halle)  (n.  s.),  Ill,  1S77,  (p.  085). — 
Wiedersheim,  KopfskM.  Urodel.,  1877,  p.  50,  pi.  ii.  figs.  21-22  (skull).— 
Corn  alia,  Atti.  Soe.  Ital.  Sci.,  XXI,  1878,  p.  207  (dimensions). — Hil- 
gendorf,  Sitz.  Ber.  Naturf.  Freunde,  Berlin,  1880,  p.  121. — Bieletski, 
[Rem.  Physiol.  Sal.  Gig.,  1882]  p.  —  pi. — . — Geerts,  Nouv.  Arch.  Mus. 
Paris,  (2)  V,  1883,  p.  274,  pi.  xvii. — Rein,  Japan,  Engl,  ed.,  1884,  p.  1S8 
(Ilidato  Iwami). — Sasaki,  Journ.  Coll.  Sci.  Tokyo,  1,  Pt.  3,  1887,  p.  209 
(Iga;  Ise;  Yaniato;  habits,  eggs,  <4c.). — Moescii,  Neujahrsblatt  Naturf. 
Ges.  Zuerich,  1887,  p.  1,  figs.  1-4  (full  fig.  and  skel.).— Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V,  1891,  p.  239  (absent  in  Yezo). — Meuron, 
Bull.  Soe.  Sei.  Nat.  Neuehatel,  XXI,  1893,  p.  180.-  Gadow,  Cam  hr.  Nat. 
Hist.,  VII  I,  1901,  p.  98  (fig.). — Os  aw  a,  Mitth.  Med.  Far.  Univers.  Tokio, 

V,  no.  4,  1902  (pp.  221-427+44  pis.)  (anatomy). — Andi'ias  japonicus  Lap- 
parent,  Trait  e  Geol.,  4  ed.,  1900,  p.  1532. — Mcyulobatrachus  japonicus 
Beddard,  Proc.  Zool.  Soe.  London,  1903,  11,  Pt.  2  (publ.  Apr.  1904)  p.  298 
(anatomy). 

1837.  Mcyalobatrachus  sicboldi  Tschudi,  Neues  Jahrb.  Mineral.  Geol.  Paheont., 
1837,  Pt.  5,  Sept.,  p.  547  (type-locality,  Japan;  type  in  Leiden  Mus.; 
Siebold  collector);  Classif.  Batr.,  Oct.  1838,  p.  90,  pi.  vi  (Japan). — Mar¬ 
tens,  Breuss.  Rxped.  Ost-Asien,  Zool.,  1, 1870,  p.  384  (southern  Japan). — 
Tritomcgas  sicboldii  Dumeril  and  Bibkon,  Erpet.  Gen.,  IX,  1854, 
p.  104. — Bleeker,  Natuurl.  Tijdschr.  Nederland.  Indie,  XVI,  1858, 
]).  205. 

1837.  Salamandra  maxima  Sen  leg  el  in  Tschudi,  Neues  Jahrb.  Mineral.  Geol. 
Pala-ont.,  1837,  Ti.  5,  Sept.,  p.  540  (not  of  Barton,  1808);  Fauna  Japon. 
Repl..  pp.  127.  139,  Saur.  et  Batr.,  pis.  vi,  vii,  vm  (type-locality,  “Suzu- 
ga  yama  near  Sakanosta’V'  Okude  mountains). — Siebold,  Fauna  Japon., 
Ropl 1838,  p.  xv. — Pom  re  van  Meerdervoort,  Natuurk.  Tijdschr. 
Nederland.  Indie,  XX.  Pts.  4-0,  1800,  p.  380. — Sicboldia  maxima  Gray, 
Cat.  Batr.  Grad.  Brit.  Mus.,  1850,  p.  52  (Japan). —  Pidsaljx,  Compt. 
Rend.  Acad.  Sei.  Paris.  CXXV,  1897  (p.  121)  (poisonous secretions);  Bull. 
Mus.  Hist.  Nat.  Paris,  1897  (p.  242). — Megalohat rachus  maximus  Bor- 
i.enger,  Cat.  Batr.  Grad.  Brit.  Mus.,  1882,  p.  80  (Japan). — Okada,  Cat. 

11  Signifying  Japanese. 

f)  Evidently  Smlsaka  A  ama  near  Sakanoshita,  of  llassenstein’s  Atlas  of  Japan,  the 
mountain  where  tin*  boundaries  between  the  provinces  of  Iga,  Ise,  and  Jmi  meet. 
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Vert.  Japan,  1891,  p.  (15  (Mimasaku;  bse;  Iga;  Hida;  Mino;  Ivami;  Tamba; 
Tajima). — Boettger,  Kat.  Bair.  Mus.  Senckenborg.,  1892,  ]).  GO  (Iga). — 
Andres,  Alt i  Son.  I tal.  Sei.  Nat.,  XXXV,  fasc.  2—4,  1890,  p.  201,  pi.  i 
(descr.;  general). — Sciinee,  Xatur  und  Hans,  VIII,  1900  (p.  24G)  (notes 
on  living  spec.). — Ishikawa,  Mitth.  Deutscli.  Ges.  Ost-Asiens,  IX,  Pi.  1, 
1902,  }>.  81  (Hondo  from  Mino  to  Suwo  and  Xagato;  habits,  propagation, 
etc.);  Pro c.  Nat..  Hist.  Tokyo  Imp.  Mas.,  1,  No.  2,  1904,  p.  19,  pis,  vm-xi 
(general;  distrib.;  propag. ;  develop.). —  Kerbert,  Tijdschr.  Nederland. 
Dierk.Vereen.  (2), VIII,  1902 (pp.  xxvm  xxix)(eggs);  Zool.  Anz.,  XXVII, 
190-4,  Feb.  22,  p.  305  (propagation,  etc.);  Coinpt.  Rend.  Sixth  Int.  Zool. 
Gongr.  Berne,  1904,  (1905)  p.  4G3  (propagation). —  Cryptobranchus  maxi- 
mus  Chapman,  Proe.  Phila.  Acad.,  1892,  p.  227  (anat.). 

1840.  Ilydrosahtmandra  siboldi  Leuckart,  Froriep’s  Neue  Notizen,  XIII,  p.  20 
(err.  tvp.). 

1854.  Sulamundra  gig  as  “Schlegel”  Dumeril  and  Bibron,  Erpet.  Gen.,  IX, 
p.  IG4  ( laj>sus .). 

1854.  Tritomcgas  sicboldtii  Duaieril  and  Bibron,  Erpet.  Gen.,  IX,  p.  42G  (err. 

typA. 

1907.  Cryptobranchus  si cboldia  Calmette,  bes  Venins,  p.  330,  fig.  123. 

The  above  quotations  refer  to  Japanese  specimens.  A  Sieboldia 
davidiana  has  been  described  by  Blanchard  "  from  China,  which 
Boulenger,  however,  regards  as  identical  with  the  Japanese  species. 
I  have  no  means  of  verifying  this  identification.  P.  Krefft  (in  Verb. 
Ges.  Deutscli.  Xaturf.  Aerzte,  69  Yens.  Braunschw.,  1897,  II,  Pt.  1, 
1898,  p.  187)  treats  of  specimens  believed  to  be  from  Amoy  and 
Canton,  and  refers  them  “  auf  Grand  allerdings  oherflachlicher  Unter- 
suehung"  to  Cryptobranchus  japonicus.  Gray,  in  1S73  (Ann.  i lag. 
Nat.  I  list.  (4),  NH,  1878,  p.  188)  mentions  a  skin  including  the 
bones  of  head  and  feet  sent  by  Swinhoe  from  Shanghai,  which  he 
could  not  distinguish  from  a  Japanese  specimen. 

There  has  been  almost  as  much  confusion  about  the  specific  name 
of  the  giant  salamander  as  there  has  been  with  the  generic  term. 

The  oldest  name  is  Temminck’s  Triton  japonicus ,  which  was  pub¬ 
lished  in  his  “Coup  d’oeil,”  the  introductory  chapter  to  the  Fauna 
Japonica,  probably  as  early  as  March  or  April,  1837,  and  certainly 
not  later  than  June  of  that  year  (see  Bibliography,  p.  542).  In  that 
paper  which  was  penned  as  early  as  November,  1835,  Temminck 
described  the  giant  salamander  sufficiently  to  give  the  name  Triton 
japonicus  a  status  in  zoological  nomenclature.6 

Description  -  Half  grown:  U.S.N.M.  No.  1  1349;  Japan;  Prof.  E.  S. 
Morse,  collector.  Vomerine  teeth  in  an  arched  series  between  the 

a  Gompt.  Rend.  Acad.  Paris,  LXXIII,  1871,  p.  79. — Gray,  Ann.  Mag.  Nat.  Hist. 
(4),  XII,  1873,  p.  188. — Sieboldia  davidi  David,  Journ.  Trois.  Voy.  Emp.  Chinois,  II, 
1875,  p.  20  (emendation)  (S.  W.  Sliensi). 

b  La  Salamandre  gigantesque,  Triton  japonicus  porte  des  formes  bizarres:  une  tete 
extremement  large  et  deprimee,  un  corps  applati  muni  d’line  queue  en  forme  de  large 
aviron,  le  tout  porte  par  des  pieds  tres-courts;  olle  vit  dans  les  eaux  limpides  des 
torrens.  (’ouj)  d’oeil,  p.  xxvi. 
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choamc,  parallel  with  the  maxillary  and  premaxillary  series;  whole 
body  strongly  depressed  except  terminal  two-thirds  of  tail  which  is 
strongly  compressed;  head  broad,  flat;  nostrils  anterior,  near  the 
tip  of  the  snout  and  the  lips,  their  distance  from  each  other  less  than 
one-half  the  distance  between  the  eyes,  which  are  without  eyelids  and 
very  small,  their  diameter  being  less  than  one-tenth  of  the  distance 
between  them;  legs  short,  depressed;  fore  legs  with  four  fingers 
slightly  webbed  at  base,  the  outer  one  with  an  outer  dermal  fold  which 
continues  along  the  entire  length  of  the  arm  ;  hind  feet  with  five  toes 
webbed  at  base,  the  two  outer  ones  with  a  distinct  dermal  flap  on  the 
outer  side;  abroad  cutaneous  expansion  on  the  posterior  aspect  of 
the  leg;  tail  short,  slightly  more  than  one-third  the  length  of  head 
and  body,  compressed,  with  a  high  dorsal  fin  beginning  at  the  inser¬ 
tion  of  the  hind  legs,  and  a  much  lower  ventral  fin;  a  strong  lateral 
fold  on  the  neck  from  behind  the  angle  of  mouth  to  above  the  shoulder; 
another  prominent  undulating  lateral  dermal  fold  from  the  axilla  to 
above  the  hind  legs;  skin  rough,  with  numerous  grooves,  transverse 
on  underside  of  body  and  on  the  sides,  longitudinal  on  the  throat; 
head  above  covered  with  closely  set  round  tubercles  which  are  some¬ 
what  smaller  than  the  eyes,  but  not  arranged  with  any  degree  of 
regularity  or  symmetry;  lips,  tips  of  snout,  and  a  limited  area  along 
the  median  line  of  the  top  of  head  comparatively  smooth;  similar 
tubercles,  though  more  scattered  on  sides  of  throat  and  on  upper  side 
of  neck,  a  few  occurring  irregularly  along  the  entire  side  of  the  body 
above  the  lateral  fold.  Color  (in  alcohol)  burnt  umber  in  various 
shades,  paler  below,  irregularly  blotched  and  marbled  with  dusky 
spots,  limbs  similarly  spotted,  tips  of  digits  light  orange  brown. 


Total  length . 490 

Tip  of  snout  to  vent .  322 

Anterior  border  of  vent  to  tip  of  tail .  1(58 

Width  of  head .  09 

Distance  between  eyes .  40 

Fore  legs .  52 

Hindlegs .  59 

Greatest  height  of  tail .  48 


tew  salamanders  have  been  oftener  described  in  detail,  or  oftencr 
figured  than  the  present  species  as  will  be  seen  from  the  synonymy 
given  above,  where  ample  references  are  cited.  A  more  detailed 
description  therefore  seems  superfluous.  It  may  be  added,  however, 
that  there  is  no  apparent  external  dillerence  between  the  sexes,  except 
that  during  the  breeding  season  the  borders  of  the  vent  are  swollen 
in  the  male,  but  flat  in  the  female.  Pile  young  ones  differ  chiefly  in 
being  less  rough  and  lighter  in  color. 
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Habitat. — The  giant  salamander  of  Japan  seems  to  be  restricted  to 
the  higher  altitudes  of  the  island  of  Hondo  west  of  longitude  137°  30' 
east  of  Greenwich.  Rein  states  that  it  lives  in  clear  running  moun¬ 
tain  streams  in  the  granite  and  schist  ranges,  at  a  height  of  from  400  to 
1,000  meters  above  the  sea,  while  Geerts  mentions  200  to  800  meters 
as  its  true  habitat.  According  to  these  two  authorities  the  principal 
localities  where  it  is  found  are  as  follows: 

1.  The  mountain  streams  and  sources  of  the  Yodogawa  and  Lake 
Biwa  drainage,  especially  the  tributaries  of  the  Kidzugawa  in  the 
provinces  of  Iga,  Yamato,  and  western  Ise.  The  type-specimen — 
which  von  Siebold  brought  home  alive  to  the  Leiden  Museum- — was 
taken  in  this  district,  namely,  in  one  of  the  streams  of  Sudzaka  Yama, 
the  mountain  where  the  boundaries  of  the  three  provinces  of  Ise,  Iga, 
and  Omi  meet,  and  Mr.  Sasaki,  who,  in  1SS0  and  1SS1,  visited  this 
part  of  Japan  in  search  of  this  species,  obtained  all  his  specimens  (71) 
in  Iga,  Ise,  and  Yamato. 

2.  The  streams  of  the  border  mountains  between  Hida  and  Mino 
provinces,  especially  the  sources  and  tributaries  of  Rokagawa.  Mr. 
Geerts  quotes  Keisuke  Ito  (Nihon  Sanbutu  Si,  II,  p.  39)  as  authority 
for  the  statement  that  it  occurs  in  the  province  of  Owari,  though 
judging  from  the  maps  accessible  to  me  it  seems  doubtful  whether 
there  are  any  localities  high  enough  in  that  province. 

3.  The  streams  on  the  watershed  between  the  districts  of  Sanindo 
and  Sanyodo.  Geerts  mentions  several  streams  by  name,  such  as 
Miyadugawa  and  Itigawa,  in  the  province  of  Tamba,  Toyokagawa, 
in  Tazima,  and  Osakigawa  in  Mimasaku  and  Harima,  while  Rein 
also  mentions  the  province  of  Iwami.  Okada  likewise  names  the 
province  of  Iwami,  in  addition  to  those  of  Mimasaku,  Tamba,  Tajima, 
Ise,  Iga,  Mino,  and  Hida,  but  upon  what  authority  I  do  not  know. 

Professor  Ishikawa,  in  a  lecture  given  before  the  German  East 
Asiatic  Society  in  Tokyo,  1900,tf  gives  the  distribution  of  the  giant 
salamander  as  follows:  Mountain  streams  in  the  lower  half  of  Hondo, 
i.  e.,  from  Mino  to  Iwami,  Nagato,  and  Suwo.  The  species  is  con¬ 
sequently  to  be  found  in  the  mountain  chain  southwest  from  Mino  to 
Suwo  and  Nagato,  and  also  in  the  mountains  of  Iga  and  Ise,  a  branch 
of  the  main  mountain  chain.  With  regard  to  the  provinces  in 
which  it  occurs,  the  following  are  to  be  mentioned:  Mino,  Omi,  Iga, 
Ise,  Tamba,  Tango,  Tajima,  Inaba,  Mimasaku,  Harima,  Iloki,  Bizen, 
Bitchu,  Bingo,  Idzumo,  Iwami,  Aki,  Suwo,  and  Nagato.  It  has  not 
been  found  as  yet  in  Kii  nor  in  Shikoku  or  Kiusiu.  It  occurs  most 
frequently,  so  far  as  now  known,  in  the  mountain  streams  which 
come  from  the  famous  volcano  Daisen,  and  in  the  streams  on  the 
south  side  of  the  Hiruzen  Mountains  and  their  neighborhood,  cspe- 


“Mitth.  Deutseh.  Ges.  Ost-Asiens,  IN,  p.  79. 
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daily  in  the  sources  of  the  rapid  Asaliigawa  or  river  of  the  rising  sun. 
For  many  years  he  collected  the  “hanzaki”  in  this  part  of  the  island, 
and  he  mentions  the  localities  of  Tsuyanm,  Onaru  Valley,  Kuginuki 
Valley,  Mikamo,  Maniwagori,  all  apparently  in  western  Mimasaku. 
To  his  very  interesting  article,  Contributions  to  the  Knowledge  of  the 
Giant  Salamander,  in  the  Proceedings  of  the  Department  of  Natural 
1  listory,  Tokyo  Imperial  Museum,  I,  1904,  he  has  added  a  colored  map 
(Plate  VTH)  showing  the  distribution  of  the  species.  In  this  map 
the  extension  westward  to  the  provinces  of  Nagato  and  Suwo  is 
shown,  and  it  also  includes  a  large  portion  of  the  province  of  Idzumo. 
The  text  affords,  however,  no  opportunity  of  judging  upon  what  ma¬ 
terial  this  is  based.  This  is  particularly  unfortunate  as  the  testi¬ 
mony  as  to  the  occurrence  of  this  species  so  far  west  is  quite  con¬ 
flicting.  According  to  a  memorandum  kindly  furnished  me  by  Dr. 
Hugh  M.  Smith,  he  was  informed  by  Dr.  T.  Kitahara,  zoologist  of 
the  Imperial  Japanese  Fisheries  Bureau  in  Tokyo,  that  the  western 
limit  is  the  province  of  Bingo.  The  main  drainage  of  the  provinces 
of  Tamba,  Tazima,  and  Iwami  is  toward  the  Sea  of  Japan,  the  others 
drain  to  the  inland  sea,  or  to  the  Pacific,  but  the  maps  accessible  to 
me  are  not  accurate  and  detailed  enough  to  decide  whether  some 
of  the  upper  valleys  of  Iwami  and  Tazima  do  not  in  reality  drain 
southward  to  the  Inland  Sea.  At  any  rate  it  can  not  be  taken  for 
granted  that  the  giant  salamander  occurs  north  of  the  watershed 
until  its  occurrence  in  streams  of  the  Sea  of  Japan  drainage  is  proven 
beyond  a  shadow  of  a  doubt  by  actual  specimens. 

In  this  connection  it  may  be  added  that,  according  to  Doctor 
Smith’s  memorandum  alluded  to  above,  “Mr.  I.  Shishido,  teacher  of 
zoology  in  the  Third  High  School,  Kyoto,  states  that  the  species  is 
reported  from  near  Funatsa,  province  of  Hida,  in  a  river  flowing  into 
the  Japan  Sea  (Toyama  Bay),  but  no  specimens  from  that  locality  are 
known  to  be  in  collections.  The  people  in  the  vicinity  of  Funatsu,  espe¬ 
cially  thewomen,  eat  this  animal  as  a  medicine. ”  It  is  of  the  greatest 
importance  that  this  question,  whether  the  giant  salamander  occurs 
originally  (not  introduced)  and  regularly  in  the  Japan  Sea  drainage, 
should  be  definitely  solved.  The  qualification  “regularly”  is  added 
because  an  isolated  occurrence  would  not  be  convincing,  since  it  might 
be  explained  either  as  an  accidental  introduction,  or  as  the  result  of  a 
Japan  Sea  stream  having  captured  the  sources  of  a  Pacific  Coast 
stream. 

The  capture  of  specimens  in  the  Takadagnwa,  province  of  Musashi, 
and  at  Kyoto,  in  1832,  in  the  canal  of  the  castle  Nizyono  siro,  as 
related  by  1  landangcnsei  (Iveisuke  Ito.a)  probably,  refers  to  animals 
escaped  from  captivity  or  deliberately  transplanted. 


a  Nilion  Simbutu,  fSci.  II,  p.  39. 
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List  of  specimens  of  Megnlobatrachus  japonicus. 


U.  S.  N.  M. 
No. 


Ago. 


Localil  v. 


When  col¬ 
lected. 


Young . 

I  Japan . 

6543 

i . do . . . 

11349 . 

Half  grown0. 

1 . do . . . 

34214 

Adult b 

1  Province  Mino . 

34215  . 

...do . 

34216 . 

. do . 

. do . 

34217 . 

. do . 

. do . 

By  whom  collected 
or  from  whom 
received. 


Colonel  Taylor. 
C.  E.  Smidt. 

E.  S.  Morse. 

A.  Owston. 

Do. 

Do. 

Do. 


a  Description,  p.  7* 


b  618  mill.  long. 


Superfamily  SALAMANDROIDE/E. 

The  Sal  am  androids  fall  into  three  families,  namely,  the  Amby- 
stomkhp,  Plethodontuhv,  and  Salamandrida?.  The  Plethodontidip  are 
characterized  by  the  presence  of  parasphenoid  teeth.  They  do  not 
occur  within  our  area,  being  confined,  with  one  exception,  to  the  New 
World. 

The  two  families  found  in  Japanese  territory  may  be  distinguished 
as  follows: 


KEY  TO  FAMILIES. 

a1  Voinero-palatines  prolonged  posteriorly  over  the  parasphenoid  as  two  long  processes, 
the  teeth  placed  on  the  inner  side  of  these  forming  two  parallel  or  backward 

diverging  series . Salamandrid.e,  p.  11. 

a2  Voinero-palatines  not  prolonged  backward  over  the  parasphenoid,  the  teeth  placed 
on  the  posterior  margin  in  transverse  or  posteriorly  converging  series. 

Ambystomid.e,  p.  24. 


Family  SALAMANDRIIXE. 

The  salamanders,  with  the  vomero-palatine  teeth  extending  far 
backward  in  two  parallel  or  posteriorly  diverging  series,  are  charac¬ 
teristic  of  the  palearctic  region,  especially  the  Mediterranean  subdivi¬ 
sion.  Three  genera  only  occur  in  eastern  Asia,  two  of  which  have 
been  found  within  our  territory.  Of  these,  one,  Diemictylus,  extends 
into  North  America. 

The  Japanese  genera  may  be  distinguished  as  follows: 

KEY  TO  GENERA. 

td  Vomero-palatine  teeth  commencing  in  front  of  the  line  of  the  choanie:  series  of 
isolated,  knob-like  glands  on  sides  of  back,  some  of  these  warts  pierced  by  the 
extremity  of  the  rib;  maxillary  bone  reaching  the  quadrate;  tip  of  pterygoid  in 

contact  with  maxillary . Tylototriton ,  p.  12. 

a 2  Vomero-palatine  teeth  commencing  on  a  line  with  the  choanse;  no  series  of  isolated 
knob-like  glands  on  the  sides  of  the  back;  maxillary  bone  separated  from  quadrate 
and  from  pterygoid  by  large  intervals . Dienuctifltis,  p.  ]">. 


12 


BULLETIN  f)S,  UNITED  STATES  NATIONAL  MUSEUM. 

Genus  TYLOTO TRITON  «  Anderson. 

1871.  Tyhtotriton  Anderson,  Proc.  Zool.  Soe.  London,  1871,  p.  423  (typo, 
T.  verrucosus). 

1885.  Tylotriton  Boettgeu,  Offenbach.  Yer.  Natnrk.  24-25  Bor.,  p.  1G5  (emeiula- 
lion). 

188!).  Olossolega  ('ope,  Bull.  U.  S.  Nat.  Mus.,  No.  34,  p.  201  (in  part). 

Thus  far  only  two  species  of  this  genus  are  known,  namely,  T.  verru¬ 
cosus,  which  is  known  from  the  eastern  Himalayas  to  the  mountains 
of  Yunnan,  and  the  present  species,  which  has  been  found  only  in 
Okinawa  Sliima.  Doctor  Anderson  lias  given  a  detailed  description, 
with  illustrations,  of  the  anatomy6  of  the  type  species. 

The  nearest  related  genus  appears  to  be  Pleurodeles,  the  only 
species  of  which,  P.  waltl ,  is  confined  to  the  southwestern  portion  of 
the  Pyrenean  peninsula  and  the  northern  portion  of  Morocco.  The 
two  genera  agree  not  only  in  the  singularly  pointed  ribs  protruding 
through  the  sides  of  the  body,  sometimes  even  perforating  the  skin, 
but  also  in  the  forward  extension  of  the  vomero-palatine  teeth. 

The  present  distribution  of  these  forms— one  in  Spain,  one  in  the 
Himalayan  region,  and  one  in  the  Riu  Ivin  Archipelago— is  suggestive 
of  the  antiquity  of  this  type  of  urodeles. 

TYLOTOTRITON  ANDERSONI  c  Boulenger. 

1S!)2.  Tyhtotriton  andersoni  Boulenger,  Ana.  Mag.  Nat.  Hist.  (G),  N,  Oct.  1892, 
p.  304  (type-locality,  Okinawa,  Riu  Kin;  type,  Brit.  Mus.  No.  92.  9.  3.  30; 
Holst,  collector).—  Fritze,  Zool.  Jahrb.  Syst.,  VII.  1S94,  p.  8G5;  author’s 
separate  p.  1G. — Boettoer,  Offenbach.  Yer.  Natuvk.,  33-3G  Ber.,1895, 
p.  107  (Okinawa). 

Description. — Adult;  Sci.  Coll.  Tokyo,  No.  G7 ;  Okinawa  (figs.  1-6). 
Vomero-palatine  teeth  in  two  longitudinal  series,  meeting  in  front 
and  commencing  some  distance  anterior  to  a  line  through  the  anterior 
border  of  the  choame,  then  proceeding  backward  nearly  parallel,  but 
considerable  distance  apart,  then  at  the  beginning  of  the  posterior 
third  sharply  diverging;  tongue  nearly  circular,  its  diameter  more 
than  half  the  width  of  the  mouth,  extensively  free  on  the  sides,  less 
behind  and  least  in  front;  nostrils  near  the  tip  of  the  snout,  and  half¬ 
way  between  the  top  and  the  edge  of  the  lip,  their  distance  from  each 

a  From  urvX wro?,  knobbed.”  “Along  the  body  a  lateral  line  of  equidistant, 
large,  rounded,  knob-like,  porous,  glandular  tubercles,  terminating  at  the  root  of  the 
tail.  The  second  to  fifth  epipleural  processes  and  the  extremities  of  the  remaining  ribs 
terminate  in  the  knob-like  lateral  glands.”  Anderson,  Proc.  Zool.  Soc.  London, 
1871 ,  p.  423. 

6 Zool.  Res.  Yunnan,  p.  84S,  pi.  lxxvii. 

c  ‘‘Named  after  Dr.  .!.  Anderson,  to  whom  science  is  indebted  for  the  discovery  of 
the  remarkable  newt  on  which  lie  established  the  genus  Tyhtotriton  in  1871.”  John 
Anderson  was  born  in  Edinburgh,  October  4,  1833;  superintendent  of  Indian  Museum, 
Calcutta,  from  18(55  to  1880;  then  occupied  with  the  study  of  the  fauna  of  Egypt  till 
his  death  on  August  15,  1900.  He  visited  Japan  in  1S84. 
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other  greater  than  their  distance  from  the  eve,  but  smaller  than  the 
interorbital  space;  upper  eyelid  small,  its  width  less  than  one-third 
the  interorbital  space;  top  of  head  surrounded  on  the  sides  and  ante¬ 
riorly  by  a  rather  rough,  bony  crest  which  covers  the  tip  of  the  snout, 
canthus  rostralis,  supraorbital  edge,  and  fronto-squamosal  arch; 
parotoid  gland  scarcely  as  long  as  the  width  of  the  interorbital  space, 
narrow,  rather  prominent;  distance  from  tip  of  snout  to  gular  fold 
contained  less  than  three  times  in  distance  from  gular  fold  to  vent; 
fingers  and  toes  interdigitating  when  legs  are  pressed  against  the 
sides  of  the  body;  a  rough,  bony  ridge,  similar  to  the  one  on  the  head, 
along  the  middle  of  the  back,  from  occiput  to  the  tail  and  continuous 
with  the  upper  ridge  of  the  latter;  from  the  shoulder  to  the  side  of 


Figs,  1-0.— -Tylototriton  andersoni.  1^  v  nat.  size.  1,  top  of  head;  2,  side  of  head;  3,  open 
mouth;  4,  section  of  tail  at  end  of  basal  third;  5,  hand;  6,  foot.  No.  67,  Sci.  Coll.,  Tokyo. 

the  tail  a  dorso-lateral  series  of  knob-like  glands  on  the  body  termi¬ 
nating  the  pointed  end  of  the  ribs,  which  protrude  as  hard  spines, 
though  not  perforating  the  skin;  this  series  continues  some  distance  on 
the  side  of  the  tail,  on  which  it  gradually  disappears ;  between  this  series 
and  the  median  dorsal  ridge  another  series  of  prominent,  conical, 
bony  knobs,  about  eight  on  each  side,  each  one  located  over  a  rib  and 
connected  along  the  latter  with  the  terminal  rib  knob  by  a  series  of 
smaller,  less  conspicuous,  tubercles;  fingers  and  toes  rather  short, 
depressed,  with  indication  of  a  slight  web  at  the  base;  fifth  toe  very 
short,  rudimentary  on  the  right  foot,  entirely  missing  on  the  left;  no 
metacarpal  or  metatarsal  tubercles;  tail  compressed,  tapering  from 
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the  base,  ending  in  a  blunt  point,  upper  and  lower  edge  compressed, 
ridge- like;  vent  a  short  longitudinal  slit  with  transverse  folds  or 
papilla'  along  the  edges  which  are  not  raised  or  swollen;  gular  fold 
a  slight  depression;  the  whole  body,  including  throat  and  legs  above 
and  below  roughly  granulated  or  tuberculated,  the  only  smooth 
places  being  the  lips,  underside  of  hands  and  feet,  and  the  lower  edge 
of  the  tail.  Color  (in  alcohol)  above  and  below  dark  “ mummy- 
brown,”  the  bony  ridges  on  head  and  back,  as  well  as  the  two  series 
of  knobs  on  each  side  of  the  back,  pale,  like  old  ivory;  underside  of 
hands  and  feet,  as  well  as  lower  edge  of  tail,  yellowish. 


Total  length . 

Tip  of  snout  to  gular  fold . 

( iiilar  fold  to  anterior  angle  of  vent . 

Anterior  angle  of  vent  to  tip  of  tail . 

Width  of  head . 

Lore  le"  . 

mm. 

.  150 

.  21 

.  til 

.  21.5 

.  25 

Hind  leg  . 

.  27 

Height  of  tail  in  the  middle . 

.  (i 

Variation.  The  specimen  described  above  being  only  the  second 
one  known,  it  is  obviously  impossible  to  indicate  the  extent  of  indi¬ 
vidual  variation  in  this  species  or  even  of  sexual  differences,  as 
both  specimens  appear  to  be  females.  There  are  several  points  in 
which  the  two  specimens  differ,  however.  Thus,  in  the  type  the 
vomero-palatine  series  of  teeth  converge  somewhat  about  the  middle 
before  the  final  flaring  divergence.  In  the  proportions  there  is, 
moreover,  this  difference,  that  in  the  type  the  tip  of  the  toes  reaches 
the  elbow  of  the  fore  leg  when  the  legs  are  pressed  against  the  side; 
the  length  of  the  tail  of  the  type  is  also  proportionally  greater. 
That  the  type  is  said  to  have  an  oval  tongue  and  to  he  of  a  black  color 
are  differences  of  but  slight  consequence,  but  it  is  rather  remarkable 
that  the  type  does  not  appear  to  have  the  inner  row  of  dorsal  knobs 
differentiated  to  such  a  degree  as  to  call  for  special  mention  in  the 
original  description. 

Habitat.— The  type  of  this  species  was  discovered  by  Mr.  TTolst  in 
Okinawa  Shima,  in  1892,  and  is  in  the  British  Museum.  A  second 
specimen,  the  one  described  above,  belongs  to  the  Science  College 
Museum  in  Tokyo,  the  only  ones  thus  far  on  record.  This  latter 
specimen  is  from  the  same  locality  as  the  type. 

List  of  sptemuns  of  Tylototriton  andrrsoni. 


Museum. 

,r.  Sex  and  ,  ... 

.No,  Locality 

When  col¬ 

By  whom  col¬ 

age.  •  • 

lected  . 

lected. 

Sei.  Coll.  Tokyo . 

tl7  Adult  fem.«.  Okinawa  shima _ 

j . 

o  Description,  p.  12:  figs.  l-f». 
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Genus  DIEMICTYLUS«  Rafinesque. 

1820.  Dicmictylus  Rafinesque,  Annals  of  Nature.  1820,  No.  1,  p.  5  (type,  T. 
virirlcsccns). 

1820.  Notophthalmus  Rafinesque,  Annals  of  Nature,  1820,  No.  1,  p.  5  (type, 
T.  miniatus). 

1838.  Cynops  Tschudi,  Classif.  Batr.,  p.  04  (type,  (\  subcristatns). 

1850.  Taricha  Gray,  Cat.  Batr.  Grad.  Brit.  Mils.,  p.  25  (type,  T.  torosa). 

1858.  Dkmyctylus  Hallowell,  Journ.  Phila.  Acad.  (2),  III,  p.  362  (emendation). 

1878.  Triturus  Boulexoer,  Bull.  Soc.  Zool.  France,  III,  p.  307  (type,  T.  viri- 

desccns)  (not  of  Rafinesque,  1815). 

1879.  Pcloncctes  Lataste,  Rev.  Internat.  Sci.,  Ill  (p.  275),  (type,  P.  boscai)  (not 
of  Fitzinger,  1843). 

Professor  Cope  (Bull.  U.  S.  Nat.  Mus.,  No.  34,  p.  203)  has  raised 
the  question  whether  Rafinesque’s  Dicmictylus  has  the  priority  over 
Merrem’s  Molge  or  not,  both  having  been  proposed  in  1820.  The 
question  is  immaterial,  however,  since  Molge  is  a  strict  synonym  of 
Triturus ,  Rafinesque  (1S15),  both  the  latter  names  being  assuredly 
only  substitute  names  for  Triton,  preoccupied;  hence  they  are  in 
every  respect  identical  and  can  not  be  used  independently  for  dif¬ 
ferent  sections  of  the  original  genus  Triton.  Molge  can  never  be 
used  unless  Triturus  should  become  unavailable  for  some  reason  not 
now  apparent.  To  the  latter  belong  the  species  without  a  bon}" 
f roi i  t  o-squ  a  mosal  are] i . 

Two  species  of  Dicmictylus  occur  in  Japan,  one  peculiar  to  Iviusiu, 
Hondo,  and  Shikoku,  the  other  confined  to  the  northern  and  central 
Riu  Kins.  The  latter  is  a  broader-headed  form  with  shorter  digits 
and  longer  tail,  and  Boulenger  also  indicates  certain  differences  in 
the  coloration  of  the  live  animals.  The  structural  differences  are 
Arery  difficult  to  express  in  definite  terms  on  account  of  the  sexual 
and  individual  variability  of  these  forms.  It  appears  that  the  males 
have  relatively  longer  digits  than  the  females;  consequently,  in  the 
female  D .  pyrrhogaster  the  digits  are  of  about  the  same  relative 
length  as  in  the  male  D.  ensicauda.  On  the  other  hand,  the  length 
of  the  tail — though  undoubtedly  averaging  considerably  longer  in 
D.  ensicauda — varies  to  such  an  extent  individually  as  to  baffle  all 
my  attempts  at  using  it  diagnostically.  The  head  of  the  latter  is 
also  decidedly  larger,  but  the  variability  of  the  other  proportions  ren¬ 
ders  the  use  of  it  illusory  as  a  unit  for  comparative  measurements. 
Nevertheless,  the  two  forms  are  quite  distinct,  and  it  may  lie  that  a 
larger  series  of  D.  ensicauda  in  good  condition  (many  of  my  specimens 
being  rather  hard  and  dry)  will  yield  better  results  in  the  future. 

a  Derivation  and  meaning  obscure.  Two  derivations  suggest  themselves,  namely, 
diapvKzoz,  from  dia/.iiywfn7ov  6i-ffuiKOTv\o<;}\mt  the  application  of  neither  is 
obvious. 
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In  the  meantime  the  following  key  must  suffice: 

1\  K Y  TO  .]  A  P  A  N  E SK  ST’ EC 1 E S  OP  1  >  1 E M I < ’T Y LTJ S . 

a  1  Head  smaller;  digits  longer;  tail  shorter;  color  in  life,  underneath  red,  underside  of 

digits  blackish? . . .  . IK  pyrrhoyaster,  p.  16. 

as  Head  larger;  digits  shorter;  tail  longer;  color  in  life,  underneath,  including  under¬ 
side  (/digits, "yellowish . - . J)-  ensicanda,  p.  21. 

DIEMICTYLUS  PYRRHOGASTER  «  (Boie). 

IMORI. 

Plate  II. 

]S26.  Molge  pyrrhoyaster  Boie,  Isis,  1826,  p.  215  (type-locality,  Japan;  Blomlioff, 
collector);  Bijdr  Natuurk.  Wetenscli.,  II,  Pt.  1, 1827,  p.  27  —Molye  pyrrho- 
y antra  Iiot lengeh,  (  at.  Batr.  Grad.  Brit.  Mus.,  1882,  p.19  (Nagasaki;  Kiu- 
kiang  Mts.  China). — Ok  ad  a,  Cat.  Vert.  Jap.,  1891,  p.  G5  (Tokyo;  Kyoto; 
Ivaga;  Suwo). — Boettoer,  Offenbach.  Ver.  Naturk.  2G-28  Ber.,  1888,  p. 
101;  Kat.  Batr.  Mus.  Senckenberg.,  1892,  p.  56  (Yokohama;  Nagasaki). — 
Sclateu,  List  Batr.  Indian  Mus.,  1892,  p.  35  (Hakone;  Lake  Biwa). — 
Cynops  pyrrhoyaster  Gray,  Cat.  Batr.  Grad.  Brit.  Mus.,  1850,  p.  25 
(Japan).— Boclenuer,  Bull.  Soc.  Zool.  France,  1880,  p.39. — IIilgex- 
dorp,  Sitz.  Ber.  Naturf.  Fr.  Berlin,  1880,  p.  120  (Tokyo;  prov.  Kazusa; 
Ilakone  Mts. ). —  Triton  pyrrhoyaster  Strauch,  Mem.  Acad.  Sci.  St. 
Petersb.  (7),  XVI,  No. 4, 1870,  p.  51  (Japan;  China?). — Iwakawa,  Quart. 
Journ.  Microsc.  Sci.,  XXN,  1882,  p.  — ;  Zool.  Anz.,  V,  1882,  p.  10. — Sala- 
mandra  pyrrhoyastra  Geerts,  Nouv.  Arch.  Mus.  Paris,  (2)  V,  1881,  p.  275 
(Japan). — Diemyetylus  pyrrhoyaster  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  34, 
1889,  p.  201. 

1838.  Salamandra  suhcristata  Schlegel,  Fauna  Jap.  Kept.,  pp.  125-139;  Saur.  et 
Batr.  pi.  iv,  figs.  1-3;  &  pi.  v,  figs.  7-8  (type-locality,  Japan;  types  in  Lei¬ 
den  Mus.;  Siebold  and  Buerger,  collectors);  Abbild.  Anipli.,  1844.  p.  122, 
pi.  xl,  figs.  1  3  (color  from  life). — Cynops  suheristatus  Tschudi,  Classif. 
Batr.,  1838,  p.  94,  pi.  ii,  figs.  a-c. —  Triton  suheristatus  Dumeril  and 
Bibrox,  Erpet.  Gen.,  IX.  1854,  p.  140  (Japan). — Halloayell,  Proc. 
Phila.  Acad.,  I860,  p.  494  (in  part :  '‘Japan”). — Martexs,  Preuss.  Exped. 
Ost-Asien,  Zool.,  I,  18GG,  pp.  109,  1.1G;  187G,  p.  384  (Yokohama). — 
Fritze,  Mittli.  Deutscli.  Ges.  Ost-Asiens,  V,  1891,  p.  239  (Yezo?). 

1898.  Triton  suheristatus  var.  typiea  Krefft,  Verh.  Ges.  Deutscli.  Naturf.  Aerzte, 
G9  Vers.  Braunsclnv.,  1897.  II,  Pt.  1,  p.  187  (Tokyo;  Kyoto). 

1898.  Triton  saheristat us  var.  immaculirentris  Krefft,  Verh.  Ges.  Deutscli.  Naturf. 

Aerzte,  09  Vers.  Braunsclnv.,  1897,  II,  Pt.  1,  p.  187  (Kiusiu). 

1906.  Triton  pyrrhoyaster  subsp.  typiea  Wolterstorff,  Abb.  Mus.  Magdeburg, 
190G,  p.  1G2. 

Description.-  Adult  male;  U.S.N.M.  No.  31796;  Kyoto,  Hondo, 
Japan;  April  20,  1903;  Dr.  Hugh  M.  Smith,  collector.  Vomero- 
pahitine  tooth  in  two  closely  approximated  longitudinal  series  begin¬ 
ning  between  the  ehoamo  and  continued  posteriorly  to  beyond  a  line 
between  the  corners  of  the  mouth,  in  the  anterior  half  nearly  parallel, 
then  strongly  diverging;  tongue  small,  its  width  about  one-half  that 
of  the  mouth;  nostrils  anterior,  barely  visible  from  above,  their  dis¬ 
tance  from  each  other  considerably  less  than  their  distance  from  the 

a From  TTuppoc,  fiery  red;  yatirt'/p,  belly,  &  Reproduced  in  this  work,  Plate  II. 
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Diemictylus  pyrrhogaster.  (  From  Schlegel.  1 

For  explanation  of  plate  see  page  553. 
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eyes  and  only  about  two-thirds  the  width  of  the  interorbital  space, 
which  is  nearly  twice  that  of  the  upper  eyelid;  body  moderate,  the 
distance  from  tip  of  snout  to  gular  fold  (fig.  7)  being  contained  three 
times  in  the  distance  from  gular  fold  to  anterior  border  of  vent ;  legs 
rather  long,  tip  of  longest  finger  reaching  knee  and  tip  of  longest  toe 
reaching  elbow  when  the  limbs  are  adpressed  to  the  sides  of  the  body; 
digits  long,  depressed,  without  webs,  third  finger  longest,  third  and 
fourth  toes  nearly  equal  and  longest,  first  finger  and  first  toe  shortest, 
shorter  than  fourth  finger  and  fifth  toe,  respectively;  tail  strongly 
compressed  (fig.  S),  with  a  fin  above  and  below,  the  outline  of  the 
fins  being  straight  and  nearly  parallel,  toward  the  tip 
tapering  to  a  fine  point,  which  is  drawn  out  as  a  soft 
filament  nearly  4  mm.  long;  skin  strongly  and  mostly 
transverse  rugose,  except  on  anterior  portion  of  head, 
on  limbs,  and  tail;  a  low,  smooth,  vertebral  ridge  from 
nape  to  tail,  being  contiguous  with  the  upper  fin  of  the 
latter  and  bifurcating  on  the  occiput  ;  parotoid  gland 
large,  prominent,  compressed,  flap-like,  almost  contin¬ 
uous  with  a  dorso-lateral  glandular  ridge  cut  by  trans¬ 
verse  grooves  into  a  series  of  bead-like  glands;  a 
similar  ventro-lateral  ridge  from  axilla  to  groin;  a 
large,  smooth,  globular  gland  on  each  side  of  the  neck 
at  each  end  of  the  gular  fold;  a  somewhat  smaller  and 
flatter  but  well-defined  circular  gland  above  the  inser¬ 
tion  of  the  fore  leg  between  the  latter  and  the  dorso¬ 
lateral  ridge;  vent  a  longitudinal  slit  surrounded  by  a 
large,  globular  swelling,  the  surface  of  which  is  coarsely 
pustular,  the  pustules  near  the  posterior  end  of  the  vent 
being  drawn  out  into  long,  pointed,  conical  papilla?. 

Color  (in  alcohol),  above,  uniform  blackish  brown; 
below,  including  the  edge  of  upper  lip,  ventro-lateral 
ridge,  and  the  anterior  portion  of  the  lower  edge  of  the  tail,  yellowish 
white,  with  a  series  of  irregular  blackish  blotches  on  each  side  of  the 
belly  and  a  few  paler  ones  unsymmetrically  on  throat  and  fore  neck; 
underside  of  hands  and  feet,  dusky. 


Figs.  7-8.— Diemic- 
TYLUS.  PYRRHO- 
GASTER.  2  x  NAT. 
SIZE;  7,  UNDER¬ 
SIDE  of  head;  8, 
SECTION  OF  TAIL 
AT  END  OF  BASAL 
THIRD,  NO.  6272, 
U.S.N.M. 


Dimensions . 

Total  length . 

Tip  of  snout  to  gular  fold . 

Gular  fold  to  anterior  angle  of  vent . 

Anterior  angle  of  vent  to  tip  of  tail  exclusive  of  filament 

Length  of  caudal  filament . 

Width  of  head . 

Fore  leg . 

Hind  leg . 

Longest  toe . 

Height  of  tail  in  the  middle . 

264S5— No.  58—07 - 2 


mm. 

93 

12 

32 

47 

4 

10 

IS 

20 


IS 
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The  adult  female  (U.S.N.M.  No.  31894;  Kochi,  Shikoku;  May  11, 
1903,  Dr.  Hugh  M.  Smith,  collector)  is  larger,  total  length  being 
123  mm.,  and  differs  from  the  breeding  male  in  the  lesser  develop¬ 
ment  of  the  parotoid  glands  as  well  as  the  lateral  glandular  ridges, 
absence  of  the  scapular  gland,  and  the  caudal  filament.  The  body 
is  also  longer,  the  distance  from  tip  of  snout  to  gular  fold  being 
contained  more  than  three  times  in  the  distance  from  gular  fold  to 
vent;  so  that  the  fingers  and  toes  barely  touch  when  the  limbs  are 
pressed  against  the  side,  the  toes  themselves  also  being  shorter 
than  in  the  male;  finally,  the  vent  is  quite  different,  being  a  nearly 
circular  opening  with  long  radiating  papillae  forming  an  oval  swelling 
on  a  compressed  elevated  base. 

The  nonbreeding  male  and  female  (U.S.N.M.  Nos.  30735,  3073G; 
Miyazaki,  Kiusiu)  differ  from  the  breeding  ones  chiefly  in  the  lesser 
development  of  the  glands  and  of  the  papillae  surrounding  the  vent, 
the  male  also  by  the  absence  of  the  caudal  filamentous  appendix. 

Color  of  living  specimens. — Dr.  Hugh  M.  Smith  has  kindly  fur¬ 
nished  the  following  note  on  the  color  of  the  living  specimens  collected 
by  him  in  Kiusiu  and  Shikoku  during  the  breeding  season.  The 
back  is  black  or  blackish  green;  the  underside  of  head,  body,  legs, 
and  tail  is  blood  red,  with  dark  green  mottling  or  streaks  inclined 
to  be  symmetrical.  In  some  specimens  the  back  is  lighter  green  and 
the  sides  of  the  tail  may  be  steel  blue. 

!  'ariation. -  The  chief  variation  is  in  the  amount  of  dusky  or 
blackish  color  on  the  underside.  The  normal  markings  seem  to  consist 
of  a  series  of  irregular  spots  on  each  side  of  the  belly  sometimes 
confluent  to  longitudinal  streaks.  These  markings  are  often  so 
heavy  as  to  make  the  sides  nearly  uniform  black,  but  the  center  of 
the  belly  is  usually  unspotted.  On  the  other  hand,  some  specimens 
are  nearly  devoid  of  spots.  These  form  IvreftVs  variety  immacu- 
hrentrls,  but  they  are  not  confined  to  any  particular  locality  and 
represent  only  the  extreme  individual  variation. 

A  male  specimen  taken  in  May,  1898,  near  Mount  Fuji  (U.S.N.M., 
No.  34308),  is  of  a  light  grayish  brown,  almost  unspotted  underneath 
and  seems  to  be  a  sort  of  albino. 

Boulenger  and  Wolterstorff  (Zook  Anz.,  XXX,  1906,  p.  562)  express 
the  opinion  that  a  more  detailed  study  of  1).  pgrrhogaster  might 
show  the  desirability  of  breaking  it  up  into  several  subspecies,  and 
the  former  mentions  several  breeding  males  and  females  from  the 
island  ol  Iki  as  being  very  small,  as  well  as  some  Kobe  specimens 
as  having  very  weak  parotoid  glands.  Whether  t lie  former  island 
contains  a  particular  dwarfed  race  it  is  impossible  to  say,  as  no 
measurements  are  given,  but  I  do  not  believe  it  will  be  possible  to 
split  the  specimens  inhabiting  the  various  large  islands  into  geo¬ 
graphical  forms.  The  size  and  prominence  of  the  parotoid  glands 
seem  to  be  more  or  less  dependent  on  the  season. 
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Habitat. — Widely  distributed  and  common,  inhabiting  streams, 
ponds,  reservoirs,  and  roadside  drains,  but  probably  confined  to  the 
lower  altitudes. 

Siebolda  reported  it  from  Hondo  and  Shikoku  as  well  as  from 
KiusiiL  Doctor  Fritze  has  stated  that  he  found  no  specimens  in 
Yezo,  but  that  he  saw  some  in  the-  Sapporo  Museum.  Doctor 
Nozawa,  however,  has  emphatically  asserted  (in  letter  dated  Feb¬ 
ruary  27,  1901)  that  this  is  a  mistake,  that  “there  is  no  record  of 
its  presence  [in  Yezo]  and,  moreover,  no  specimen  in  the  Sapporo 
Museum.” 

There  are  numerous  specimens  from  Nagasaki  in  the  various 
museums — for  instance,  in  British  Museum,  the  Hamburg  Museum, 
and  Museum  Senckenbergianum.  The  United  States  National  Museum 
has  it  from  Miyazaki,  province  of  Hiuga,  Kiusiu,  and  Dr.  Hugh  M. 
Smith  reports  having  observed  it  in  the  province  of  Satsuma. 

The  latter  gentleman  collected  a  fine  series  at  Kochi,  province  of 
Tosa,  Shikoku. 

From  Hondo  we  have  numerous  records.  Thus,  from  Tokyo, 
Kyoto,  Kaga,  and  Suwa  (Okada);  from  Yokohama  (von  Martens; 
Mus.  Senckenberg),  Hakone  (Indian  Mus.;  Hilgendorf),  Tok}"o, 
and  province  of  Kazusa  (Hilgendorf),  Lake  Biwa  (Indian  Museum). 
Jouv  collected  it  on  the  way  between  Yokohama  and  Kobe,  and  the 
Challenger  expedition  brought  home  specimens  from  the  latter  place. 
In  the  Hamburg  Museum  there  are  specimens  collected  by  T.  Lenz  in 
Kawachi  Province,  and  Prof.  R.  Hitchcock  sent  us  a  specimen  from 
Osaka.  Dr.  Hugh  M.  Smith  collected  tlmee  fine  specimens  in  spring 
ponds  near  Kyoto  and  observed  the  species  in  the  provinces  of  Ise 
and  Shima,  and  from  Mr.  A.  Owston  we  have  a  large  series  collected 
at  Mount  Fuji.  Finally,  British  Museum  has  two  specimens  from 
“northern  parts  of  Niphon.” 

There  is  no  record  of  this  species  from  Tsu-shima,  but  specimens 
from  Iki-shijna,  between  the  latter  and  Kiusiu  are  in  British  Museum.6 

It  would  be  highly  interesting  to  know  how  far  north  this  species 
goes  in  Hondo  and  also  what  its  distribution  is  on  the  west  coast. 
It  is  also  of  the  greatest  importance  that  its  vertical  range  in  the 
various  provinces  should  be  ascertained  and  recorded. 

Diemictylus  pyrrhogaster  is  said  to  occur  in  China,  but  the  alleged 
Chinese  specimens  of  this  species  are  either  of  very  dubious  origin0 

a  Introd.  Kept.  Fauna  Japon.,  p.  xvi. 

&Boulenger,  Zool.  Anz.,  XXX,  1906.,  p.  562. 

c  Thus  the  specimen  in  the  museum  in  St.  Petersburg  referred  to  by  Strauch  (M£m. 
Acad.  Sci.  St.  Petersbourg,  (7)  XVI,  No.  4,  1870,  p.  51)  and  obtained  from  Doctor 
Schaufuss,  the  Dresden  dealer,  who  was  unable,  however,  to  guarantee  the  correctness 
of  the  locality.  The  habitat  “China”  is  the  more  suspicious  in  this  case,  as  the 
museum  in  question  also  has  a  specimen  of  Hynobius  mevius  from 'the  same  source 
and  same  alleged  locality.  (See  Strauch,  same  reference  as  above,  p.  55.) 
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or  else  belong  to  the  Chinese  representative,  Diemictylus  orientalis 
l);ivicla  recently  redescribed  by  Woltersdorfl. 

Another  nearly  related  species,  Diemictylus  sinensis  (Gray)  is  also 
a  native  of  China,  the  type  having  been  collected  “inland  of  Ningpo.” 

Boettger  mentions  four  specimens  from  Hongkong  in  Museum 
Sonckenbergianum.  For  difference  from  D.  pyrrhogaster  consult 
Boettger,  Offenbach.  Ver.  Naturk.  26  2S  Ber.,  1888,  p.  100. 

Lately  a  third  species  has  been  discovered  at  Yunnan  fu,  province 
of  Yunnan,  at  an  elevation  of  about  6,000  feet,  namely,  Molge  wol- 
terstorjfi  B( mlonger.6 

List  of  specimens  of  Diemictylus  pyrrhoy  aster. 
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a  Triton  orientalis  David,  Jour.  Trois.  Vov.  Emp.  Chinois,  I,  1875,  p.  32  (type-local¬ 
ity,  Iviontcheou,  Prow  Che-kiang,  China);  II,  pp.  215,  238  (Tsitou,  Prow  Kiangsi) 
(types  in  Paris  Mus.).  Triton  pyrrhoyaster  subsp.  orientalis  Wolterstorff,  Zool. 
Anz..  XXX.  Aug.  28,  1906,  p.  558;  Abh.  Mus  Magdenburg,  1906,  p.  153,  pi.  i,  figs. 
3-6  (Chee-rhou,  Prow  Hupeh). 

MVo c.  Zool.  Soc.  London,  1905,  I,  p.  177,  pi.  xvn. 
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The  following’  account  deals  with  the  details  of  structure  and 
homologies  of  CodoplancC\  a  form  hitherto  known  only  from  a 
superficial  description  of  a  single  specimen.  The  material  for  the 
present  paper  was  described  in  a  preliminary  note  in:  Annotationes 
Zoologicae  Japonenses.  Voh  4.  1902,  but  press  of  other  duties  has 
made  it  impossible  to  complete  the  work  until  now. 


A.  Historical. 

1 .  Kowalevsky’s  Coelopfaua. 

•  In  1881,  Iyowalevsky  discovered  in  the  Red  Sea  near  the  city 
of  Tor,  a  form  to  which  lie  gave  the  generic  name  Codoplana *),  in 
allusion  to  the  apparent  combination  of  Coelenterate  and  Planarian 
characters  which  it  afforded.  Kowalevsky’s  report  was  published 
in  the  proceedings  of  the  Zoological  Section  of  the  Sixth  “Convention 
of  Russian  Naturalists  and  Physicians”.-)  It  was  reviewed  in  the 
•‘Zoologischer  Anzeiger”,  and  our  knowledge  hitherto  has  depended 
upon  this  latter  rather  brief  account.  The  Russian  naturalist 
described  his  single  specimen  as  grayish  above  and  white  ventrally, 
round  in  outline  and  measuring  about  three  lines  in  one  direction 
by  two  lines  in  the  other,  ft  was  found  on  Zostera  at  a  depth  of 
10  to  15  fathoms  and  was  mistaken  for  a  planarian  until  his 
attention  was  attracted  by  the  extrusion  of  the  tentacles.  The 
abstract  in  the  Zoologischer  Anzeiger  describes  Codoplana  as  ciliated 
all  over  and  Iyowalevsky's  figure  shows  cilia  all  about  the  periphery 
but  he  makes  no  such  statement  in  the  original  paper.  The  animal 
was  described  as  “Planarian-like”.  There  was  a  median  ventral  mouth 
leading  directly  into  a  central  gastric  cavity  from  which  branching- 
canals  ramified.  Four  main  divisions  led  off'  from  the  central  cavity 
and  divided  up  into  many  subdivisions,  separated  by  trabeculae 
connecting  the  upper  and  lower  body  walls.  These  canals  according 
to  Iyowalevsky  opened  into  a  circum-peripheral  canal  from  which 
extended  blind  processes.  Above  the  mouth  was  a  Ctenophor-like 


1)  According  to  the  strict  rules  of  nomenclature  the  spelling  “ Code - 
plana ”  should  be  retained,  but  as  the  spelling  “  Coeloplana”  has  been 
used  constantly  since  Kowalevsky's  paper  and  for  orthographic  reasons 
is  so  very  much  to  be  jDreferred,  it  has  seemed  best  to  continue  its  use 
in  the  present  paper. 

2)  Jl3BtcT.  o6m.  JiioO.  ccTecTB03.  Vol.43.  Tpy^bi.  3ooji.  0T/vfe;i3.  Vol.  1. 
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otolith  sac  with  its  enclosed  otolith.  On  either  side  surrounding  it 
were  two  curious  half  moon  shaped  diverticula  of  the  gastric  cavity.1) 

In  the  opposite  plane  were  the  characteristic  Cydippid  tentacles 
each  enclosed  in  a  flask-shaped  sheath. 

Notwithstanding  its  Planarian-like  appearance  Kowalevsky 
concluded  that  so  far  as  his  rather  superficial  examination  went. 
Coeloplana  was  more  Gtenophore  than  Flatworm.  He  considered  the 
plane  of  the  tentacles  as  right  and  left,  that  is,  sagittal. 

2.  Korotnkff’s  Ctenoplana. 

Some  four  years  later,  another  Russian  scientist,  Alexis 
Korotneff,  caught  in  the  tow-net,  on  the  west  coast  of  Sumatra,  a 
single  specimen  of  ail  animal  that  was  very  evidently  closely  related 
to  Coeloplana  but  presenting  marked  points  of  difference.  This  form 
was  much  more  like  a  typical  Gtenophore  than  Coeloplana  and  to  it 
Korotneff  gave  the  name  Ctenoplana.  In  addition  to  the  characteristic 
otolith  and  tentacles  which  had  been  described  tor  Coeloplana , 
Korotneff  also  described  eight  rows  of  Ctenophoral  costae,  the 
individual  combs  of  which,  however,  were  reduced  to  seven  in 
number.  Each  costal  row  was  retractile  into  a  cup-shaped  cavity 
of  the  body  wall.  The  rows  of  costae  were  separated  in  one  plane 
by  the  tentacle  sheathes  and  between  the  other  rows  the  body  was 
thrown  up  into  folds,  —  the  whole  effect  being  to  give  a  stellate 
appearance  tothe  dorsal  surface.  In  Korotneff’s  figure  there  is  a 
notch  in  the  periphery  on  either  side,  in  the  plane  at  right  angles 
to  the  tentacular  plane. 

About  the  otolith  was  a  circlet  of  sensory  tentacles  (11  in  his 
figure)  and  the  whole  body  surface  is  described  at  ciliated.  Korotneff 
described  and  figured  the  structure  of  the  otolith  and  its  cup  in 
some  detail.  According  to  him  the  mouth  leads  directly  into  a 
central  cavity  from  which  the  gastric  canals  arise,  and  above  which 
there  is  a  structure  like  the  Ctenophor  infundibulum,  consisting  of 


1)  The  abstract  in  the  Zoologischer  Anzeiger  reports  these:  “Vor 
und  hinter  diesem  Blaschen  (i.  e,  the  otolith)  gewahrt  man  die  erweiterten 
scheinbar  blinden  Enden  zweier  Canale,  die  vorn  Magen  ausgehend  gegen 
die  dorsale  Korperflache  gerichtet  sind”.  The  obvious  but  misleading 
interpretation  of  this  statement  seems  to  have  lead  Lanu  astray  in  one  of 
his  homologies.  Vide  post. 
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a  cup-shaped  cavity  just  below  the  otolith  sac.  The  presence  of 
any  circumperipheral  canal  is  denied.  He  also  described  a  remarkable 
structure  in  the  neighborhood  of  the  tentacles,  —  a  cavity  in  which 
lie  large  and  powerful  longitudinal  muscles  and  which  opens  to  the 
exterior  by  a  pore.  He  conceives  this  to  be  possibly  excretory  in 
function,  and  surmises  that  it  may  be  homologous  with  the  water- 
vascular  system  of  Plauarians.  However,  as  Willey  suggests,  there 
is  no  doubt  that  Iyorotneff  was  describing  a  section  through  the 
tentacles,  which  he  was  unable  to  orient  correctly.  The  muscular 
fibers  of  the  tentacle  stalk  might  well  be  mistaken  for  “longitudinal 
muscles’*. 


3.  Willey’s  Ctenopla na. 

No  further  discoveries  of  either  Ctcnoplana  or  Cocloplana  were 
reported  until  Arthur  Wjlley,  in  1896,  in  the  course  of  his  in¬ 
vestigations  in  the  South  Seas,  discovered  4  specimens  of  Korotneff’s 
Ctcnoplana ,  apparently  belonging  to  different  species,  three  of  the 
specimens  being  greenish  and  one  crimson.  Willey  was  able  to 
keep  them  under  observation  in  the  living  state  some  time  and 
established  the  fact  that  Ctcnoplana  swims  through  the  water  as  a 
Otenophore  does,  solely  by  the  aid  of  its  costae.  The  most  important 
contribution  that  he  was  able  to  add  to  the  morphology  of  the  form 
was  the  discovery  of  the  male  gonads,  which  are  described  as  being 
located  “at  the  bases  of  the  two  end-lobes  of  the  main  portion  of 
the  gastro-vascular  s}Tstemv  and  hence  apparently  radially  disposed 
in  relation  to  the  otolith. 

The  most  striking  thing  in  Willey’s  description  is  that  these 
gonads  open  to  the  exterior,  dorsally,  by  one  or  more  simple  ducts 
the  mouths  of  which  lie  just  below  the  level  of  the  siirmming 
plates.  The  cell  proliferations  which  constitute  the  testis  are 
developed  upon  the  outer  walls  of  the  coeca  from  the  gastric  canals. 
The  whole  arrangement  is  strikingly  at  variance  with  anything  we 
are  familiar  with  in  either  Coelenterates  or  Platyhelminthes.  Willey 
asserts  that  the  dorsal  surface  bears  no  cilia.  He  further  states 
that  the  sensory  tentacles  near  the  apical  sense  organ,  instead  of 
forming  a  closed  circle,  as  described  by  Korotneff  in  reality  are 
arranged  in  two  semicircular  areas  on  either  side  of  the  otolith  sac, 
—  the  circle  being  broken  in  the  line  of  the  tentacular  plane. 
Willey’s  figures  are  unsatisfactory  inasmuch  as  he  does  not  attempt 
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to  trace  the  course  of  the  gastric  canals.  As  far  as  one  can  make 
out,  the  costae,  as  figured,  seem  to  lie  between  large,  lobed  diverticula 
of  the  central  gastric  cavity,  in  contrast  to  the  condition  usual  in 
Ctenophors,  in  which  the  rows  of  costae  overlie  the  meridional  canals. 

Willey’s  discoveries  led  him  to  institute  some  interesting 
homologies  and  hypotheses  which  will  be  taken  up  further  on. 

B.  The  Japanese  Coeloplana . 

In  the  summer  of  1901  it  was  the  writer’s  good  fortune  to 
discover,  at  Misaki,  Japan,  some  specimens  of  what  were  very 
evidently  Kowalevsky’s  ki Coeloplana”.  Devoting  himself  the  next 
summer  to  a  renewed  search  he  was  further  rewarded  by  finding- 
several  more,  and  altogether,  that  year  and  the  next,  some  thirty 
or  more  specimens  were  obtained,  some  of  which,  however,  were  lost 
in  aquaria  and  through  poor  fixing  agents.  The  Coeloplanae  were 
all  obtained  from  two  localities  facing  the  open  bay  each  a  few 
square  rods  in  area.  One  of  these  was  the  rocky  beach  immediately 
fronting  the  Marine  Station  and  the  other  below  the  place  known 
locally  as  “Dojin  no  Haka”.  Both  these  areas  are  covered  with 
broken  rocks  and  boulders  and  are  exposed  to  rather  high  surf  in 
rough  weather.  At  the  times  of  lowest  tides  the  Coeloplanae  may 
be  found  at  a  depth  of  about  two  feet,  clinging  to  the  small  coralline 
covered  stones  on  the  bottom,  but  they  are  very  rare  even  in  the 
most  favorable  localities,  and  the  hunt  for  them  is  frequently 
discouraging.  Apparently  the  animals  are  never  to  be  found  in  a 
tidepool  where  the  water  might  be  left  by  the  receding  tide  and 
grow  stale  or  warm  in  the  sun’s  rays.  Two  species  oceured  together, 
one  a  bright  pink  or  red  in  color  and  the  other  smaller  and 
chocolate  brown.  The  two  were  found  together  in  the  same  locality 
but  always  so  situated  as  to  make  detection  extremely  difficult, 
owing  to  the  resemblance  between  the  animal  and  the  stone  or  alga 
upon  which  it  was  fastened.  I  have  never  seen  them  floating  or 
caught  them  in  the  tow-net  but  they  have  always  been  extended 
on  the  surface  of  the  stone  and  fastened  by  slime  so  that  they 
tenaciously  resisted  being  taken  oft",  and  it  was  usually  found  more 
satisfactory  to  bring  the  stones  into  the  laboratory  when  possible, 
and  carefully  force  them  off'  with  a  pipette.  The  Coeloplanae  are 
found  frequently  on  large  rocks,  stretched  out  into  a  thin  shapeless 
film  of  slime  hardly  suggestive  of  anything  animal.  Such  a  specimen 
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so  extended  may  measure  5  or  6  cm  across  in  longest  diameter, 
shrinking  to  one-fiftli  that  diameter  when  contracted. 


1.  Life  habits. 

Codoplana  cannot  swim,  either  as  a  ctenophore,  or  by  means  of 
the  flattened  skirt  of  the  bod}',  as  some  planarians  do.  I  have  never 
found  it  floating,  but  in  the  quiet  of  the  aquarium  it  usually  came 
to  the  top  and  spread  itself  out,  adhering  to  the  surface  of  the 
water  by  the  ventral  face  of  the  bod}',  as  a  planarian.  In  this 
habit  of  floating  it  seems  to  resemble  Willey's  Ctenoplcmct .  At  such 
times  Cocloplana,  especially  C.  mitsul'urii.  throws  out  its  long  delicate 
tentacles  which  hang  down  in  the  water  and  wave  about  in  very 
graceful  fashion,  and  then  the  great  length  of  the  tentacles  in 
comparison  with  the  size  of  the  body  is  made  apparent  (Fig.  2). 
If  disturbed  when  so  floating,  —  either  by  the  water  being  agitated 
or  by  the  body  being  touched  by  a  foreign  substance,  —  it  falls  to 
the  bottom  in  a  shapeless  lump.  Willey  describes  his  Ctcnoplana 
as  folding  together  like  a  book  under  such  circumstances,  but  there 
is  no  such  axis  of  flexure  in  Cocloplana .  If  dropped,  dorsal  side 
uppermost,  it  rights  itself  without  difficulty.  Many  experiments  and 
observations  were  made  to  ascertain  whether  the  animal  crawled  in 
any  one  direction  rather  than  in  another,  and  it  was  proved  con¬ 
clusively  that  it  did  not.  The  act  of  crawling  seems  to  be  wholly 
a  response  to  peripheral  stimuli  and  as  such  stimuli  may  act  on 
two  or  more  sides  at  once,  we  have  the  remarkable  spectacle  of 
two  sides  of  the  animal  progressing  in  different  directions.  As  noted 
by  Kowalevsky  this  mode  of  progression  is,  in  a  sense,  amoeboid. 
A  projection  of  the  body  is  pushed  out  and  the  rest  of  the  body 
tissue  behind  it,  follows  on.  When  the  animal  is  crawling,  the  whole 
periphery  of  the  body  is  thrown  into  folds  and  outpushings.  This 
is  especially  to  be  noted  in  the  red  form,  C.  ivilleyi ,  where  no  con¬ 
sistent  body  shape  is  maintained  and  where  different  sections  of  the 
body  may  overlap  each  other.  One  result  of  such  a  habit  is  that 
the  internal  structures  become  twisted  about  so  as  to  defy  orientation. 
When  the  animal  is  very  active  it  will  often,  while  crawling,  throw 
out  the  tentacles  in  a  cloud  of  white  filaments.  The  whole  mass  of 
filaments  seems  to  be  expelled  at  once  and  then  to  be  slowly 
withdrawn.  The  ejection  of  the  tentacles  is  effected  by  a  sudden 
contraction  of  the  muscular  walls  of  the  sheath.  The  two  tentacles 
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By  \Y .  L.  May  and  W.  G.  Torr,  LL.D.,  Etc. 

(Read  May  13,  1912.) 

PI.  I. 

Recent  dredgings  and  other  excursions  in  connection 
with  the  Tasmanian  Field  Naturalises  Club,  but  more 
particularly  an  extensive  examination  of  the  North-West 
Coast  by  W.  G.  Torr,  have  introduced  us  to  many  species 
not  previously  known  from  Tasmania.  In  addition,  much 
knowledge  has  been  acquired  respecting  the  distribution 
of  forms  already  recorded,  so  that  the  time  seemed  oppor¬ 
tune  to  bring  out  a  new  and  up-to-date  list,  which  we  be¬ 
lieve  will  be  of  distinct  value  to  students  of  this  in¬ 
teresting  group.  We  have  here  increased  the  Tasmanian 
list  to  32  species,  including  two  new  ones.  It  will 
be  noticed  that  on  comparing  our  list  with  previous  ones, 
several  names  disappear,  either  because  we  consider  there 
was  a  wrong  identification,  or  because  we  cannot  con¬ 
firm  the  record,  believing  that  a  mistake  was  made. 

“The  Census  with  Brief  Descriptions  of  the  Marine  Shells 
of  Tasmania,  and  the  Adjacent  Islands/'  by  the  Rev. 
J.  E.  Tenison-Woods,  read  March  13,  1877,  before  the 
Royal  Society  of  Tasmania,  contains  the  following  list  of 
Tasmanian  Polyplacophora  on  p.  46  of  the  Papers  and 
Proceedings  of  the  Royal  Society  of  Tasmania  for  1877  : — - 

1.  Chiton  ( lophyrus )  aunt  rail's.  Rtwe. 

2.  Chiton  ( lepidopleurus )  liratus.  Ad.  and  Ang. 

3.  Chiton  ( lepidopleurus )  speciosus.  Ad.  and  Ang, 

4.  Chiton  piceus .  Gmel. 

5.  Chiton  proieus .  Reeve. 

6.  Chiton  sinclairi .  Gray. 

7.  Chiton  giaucus .  Gray. 
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8.  Chiton  ( p/anifora )  petkolatus .  Sbv. 

9.  Chiton  (acanthochcrles)  zelandius.  Quov. 

10.  Cryptoplax  gunnii .  Reeve. 

11.  Cryptoplax  spinosa.  H  Adams. 

In  1901  Professor  Ralph  Tate  and  W.  L.  May  publish- 
ed  a  revised  census  of  the  Marine  Mollusca  of  Tasmania 
in  the  Proceedings  of  the  Linnean  Society  of  New  South 
Wales,  1901,  Part  3,  July  31  :  pp.  412 — 415.  In  this 
census  Tenison  Woods'  eleven  chitons  were  extended  to 
twenty-four  species:  — 

1.  Lepidopleurus  inquinatus .  Reeve. 

2.  Lepidopleurus  matihewsi .  Pilsbry. 

3.  Callochiton  inomatus .  Ten.- Woods. 

4.  Ischnochiton  crispus .  Reeve. 

5.  Ischnochiton  fruticosus .  Gould. 

0.  Isclmochiton  carmulatus .  Reeve. 

7.  Ischnochiton  contractus .  Reeve. 

8.  lschnochito7i  tateanus.  Bednall. 

9.  Ischnochiton  smaragdmus .  Angas. 

1 0.  Ischnochiton  novoe-hoUandice .  Reeve. 

11.  Haploplax  mayii.  Pilsbry. 

12.  Callistochiton  a?iiiquus .  Reeve. 

13.  Plaxiphora  petholata.  Sby. 

14.  Plaxiphora  glauca  Quoy  and  Gaimard. 

1 5.  Acanthochites  asbestoides.  Smith. 

16.  Acanthochites  bednalli .  Pilsbry. 

17.  Acanthochites  granostriaius,  Pilsbry. 
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18.  Acanthochites  cos/afus.  Ad.  and  Ang. 

19.  Acanthochites  speciosus.  H.  Adams. 

20.  Crypioplax  striaius.  Lamark. 

21.  Chiton  jugosus.  Gould. 

22.  Chiton  pellis-serpentis .  Quoy  et  G. 

28.  Loricrlta  angasi.  B.  Adams. 

24.  Liolophura  gaimardi.  Blaiuv. 


1.  LEPIDOPLEURUS  INQUINATUS  (Reeve). 

Chiton  inquuiains ,  Reeve:  Conch.  Icon,  sp.  154,  Pilsbry, 
Man.  Conch,  Ser.  I.,  Yol.  XIV.,  p.  90. 

Lepidopleurus  liraius,IL.  Adams  and  Angas  :  Proe.  Zool. 
Soc.,  1864,  p.  192,  Pilsbry,  Man.  Conch.,  Ser.  I.,  Vol.  XV., 

p.  101. 

The  type  specimen  of  this  shell  was  said  by  Reeve 
to  be  taken  in  Tasmania,  and  is  now,  according  to 
Tate  and  May,  in  the  British  Museum.  Bednall,  in  Proc. 
Mai.  Soc.,  London,  Part  4,  April,  1897,  p.  141,  describes 
it  as  “a  small  elongated  species,  ornamented  dorsally  with 
fine,  longitudinal,  microscopically — closely — beaded  riblets, 
which  become  coarser  and  somewhat  divergent  on  the 
side  slopes  and  with  the  terminal  and  lateral  areas  con¬ 
centrically  sulcate,  the  lateral  areas  especially  so.” 

Some  large  specimens,  length  16  m.m.,  breadth  7 
m.m.,  were  dredged  by  W.  L.  May  from  fifteen  fathoms 
in  Geographe  Srta.it,  East  Coast  of  Tasmania.  Smaller 
specimens  were  dredged  in  nine  fathoms  off  Pilot  Station, 
River  Derwent.  No  specimen,  to  our  knowledge,  has  been 
taken  near  the  shore. 

The  large  specimens  di'edged  show  the  lateral  areas 
distinctly  raised,  and  have  irregular  strongly-marked  con¬ 
centric  growth  lines,  about  ten  in  number. 


2.  LEPIDOPLEURUS  MATTHEWSIANUS.  (Bednall.) 

Z.  matiheivsianus . — Bednall  and  Matthews,  Proc.  Mai. 
Soc.,  Lon.,  Vol.  VII.,  Part  2,  June,  1906,  p.  92. 
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This  shell,  so  common  in  South  Australian  waters,  has 
been  represented  by  only  one  specimen,  discovered  by 
W.  L.  May,  near  JJevonport.  It  is  very  similar  to  Z. 
inquinatus ,  but  the  lateral,  pleural,  and  dorsal  areas 
can  only  be  separated  by  the  direction  of  the  granu¬ 
lations.  The  foot  of  this  chiton  is  always  of  a  sanguinary 
hue.  Length,  about  6  m.m.,  breadth  2  m.m. 

3.  LEPIDOPLEURUS  COLUMN ARIUS  (Hedley 

and  May.) 

Z.  columnarius.  Hedley  and  May.  Records  Aus.  Mus., 
Yol.  VII.,  No.  2,  1908,  p;  123. 

One  perfect  specimen  and  several  valves  were  dredged 
from  100  fathoms,  seven  miles  east  of  Cape  Pillar.  It 
differs  from  Z.  inquinatus ,  in  that  “  Z.  columnarius  lacks 
colour,  has  a  more  prominent  mucro,  longer  and  more  arched 
valves,  the  granules  are  sharper,  and  their  radial  arrangement 
more  distinct.” 

4.  CALLOCHITON  PLATESSA  (Gould.) 

Chiton  platessa,  Gould:  Proc.  Boston  Hoc.  Nat.  Hist.,  Vnl. 
II.  (1846),  p.  143;  Pilsbrv,  Man.  Conch.,  Ser.  I.,  Yol.  XIV., 
p.  49. 

Eleven  specimens  of  this  interesting  chiton  were  col¬ 
lected  at  Burnie,  Devonport,  Stanley  and  Ulverstone,  on 
the  North  Coast  of  Tasmania,  by  W.  G.  Ton*.  The  deli¬ 
cate  shagreening  of  the  whole  of  its  area  and  the  slight 
I'idge  between  the  pleural  and  lateral  areas  make  this 
specimen  easily  separated  from  others.  Some  of  the  speci¬ 
mens  are  uniformly  chocolate  brown,  others  are  variegat¬ 
ed  with  pale  yellow,  irregularly  blotched.  The  girdle  is 
not  so  broad  as  C.  inornatus,  and  has  delicate  flat 
elongated  scales,  while  C.  itiornaius  is  more  leathery. 
Length,  22  m.m.,  breadth  13  m.m.  This  species,  though 
common  in  New  South  Wales,  is  rare  in  South  Australian 
waters. 


5.  CALLOCHITON  MAYI  (Torr). 

C.  mayi,  Torr:  P.  R.  S.,  Tasm.  1912.  PI.  I.,  fig.  5, 
6,  and  7. 

This  remarkable  and  very  distinct  species  is,  so  far, 
only  known  from  the  unique  type,  which  will  be  pre- 
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verselv  striated  band,  limited  by  a  transverse  ridge,  below 
which  the  (vertical)  surface  is  shining  except  at  sides,  but  in 
the  middle,  at  the  top  of  the  vertical  face,  is  a  large  deep  tri¬ 
angular  pit;  teguhe  pieeotis.  Wings  slightly  dusky,  nervures 
and  ti  c  lanceolate  stigma  rufo-fnscous  ;  b.  n  meeting  t.-m.  ; 
second  s.m.  broad,  receiving  first  r.  n.  at  or  before  middle  ; 
third  s.m.  receiving  second  r.  n.  not  very  far  from  end.  Legs 
with  glistening  white  hair,  pale  reddish  on  inner  side  of 
tarsi.  Abdomen  shining,  the  weak  punetures  not  dense  ; 
hind  margins  of  second  and  following  segments  very  narrowly 
reddish  ;  no  hair-bands  ;  hair  at  apex  fuscous  ;  venter  with 
pure  white  hair. 

Hah.  Yallingup,  S.W.  Australia,  Sept.  14-Oet.  31,  1913, 
2  c?  (/i.  E.  Turner ).  British  Museum. 

Related  to  P .  cfiab/beatus  and  P.obscurus,  but  differing 
in  various  details.  The  metathorax  is  peculiar. 


VII. — Descriptions  and  Records  of  Bees. —  LX  II. 
l>y  T.  D.  A.  Cockerell,  University  of  Colorado. 

Parasphecodes  ex cidtus,  Cockerell. 

Mt.  Wellington,  S.  Tasmania,  Jan.  lo-Feb.  G,  1913  (R.  E . 

7 'urnerf  Brit.  Museum. 

Parasphecodes  icell'inejtoni ,  sp.  n. 

?  . — Length  8J-KH  mm. 

Robust;  head  and  thorax  black  ;  abdomen  bright  chestnut- 
red,  first  segment  black  or  blackish  at  base,  the  limits  of  the 
dark  patch  not  sharply  defined,  apical  segments  variably 
suffused  with  dusky;  clypeus  shining,  more  or  less  flattened 
or  depressed  in  middle,  very  sparsely  punctured  ;  faee 
glistening,  but  not  smooth  ;  front  dull,  more  or  less  glistening 
at  sides;  the  very  scanty  pale  hair  of  face  and  cheeks  more 
or  less  brownish  ;  antenna  black,  flagellum  obscurely  brown 
beneath  ;  vertex,  mesothorax,  and  scutellum  with  thin  dark 
reddish-fuscous  hair  ;  fringe  of  tubercles  pale  ochreous; 
mesothorax  strongly  grooved  in  middle,  dull  in  front,  shining 
on  disc,  with  small  punctures  of  two  different  sizes  ;  scutellum 
shining,  with  scattered  minute  punctures  ;  postscutellum 
entirely  dull,  strongly  contrasting  with  scutellum  ;  area  of 
Ann .  <£  J lag.  X.  Hist.  Ser.  8.  Yol.  xiv.  4: 
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metathorax  dull,  granular  in  middle,  at  sides  with  a  weak 
reticulate  sculpture ;  truncation  of  metathorax  without  pro¬ 
jecting  lateral  points  above  ;  tegula3  dark  rufous  clouded 
with  fuscous.  Wings  very  red,  nervures  and  stigma  ferru¬ 
ginous  ;  first  r.  n.  entering  second  s.m.  near  apex,  or  meeting 
second  t.-c.  Legs  black,  anterior  tibiae  variably  red  in 
front,  but  the  colour  never  very  bright  ;  hind  tibiae  and  tarsi 
more  or  less  strongly  red,  especially  on  inner  side;  hair 
of  hind  tibiae  pale  reddish,  sometimes  fuscous  on  posterior 
margin.  Abdomen  with  short  fuscous  hair  at  apex  ;  venter 
with  shining  white  hair,  long  on  second  segment,  more  or 
less  fuscous  toward  the  apex. 

Hob,  Mt.  Wellington,  S.  Tasmania,  Jan.  15-Feb.  6,  1913 
(22.  E.  Turner ),  4  ?  .  Brit.  Museum. 

The  specimens  come  from  an  altitude  of  1300-2300  feet. 
Among  Smith's  species  this  is  nearest  to  P.  lithusca ,  but 
differs  by  the  dark  legs.  It  is  quite  distinct  from  all  the 
species  described  in  recent  years. 

Parasphecodes  tuvneri3  sp.  n. 

?  . — Length  about  8^  mm. 

llobust ; ,  head  and  thorax  black;  abdomen  deep  chestnut- 
red,  first  segment  all  red  ;  a  blackish  stain  about  caudal 
margin  ;  hair  of  head  and  thorax  thin,  black  on  clypeus, 
vertex,  mesothorax,  and  scutellum,  also  at  sides  of  front,  but 
otherwise  rather  dull  white;  mandibles  dark  red  at  apex; 
clypeus  and  supraclypeal  area  brilliantly  sinning,  sparsely 
punctured;  front  dull,  glistening  at  sides  ;  antennae  entirely 
black  ;  mesothorax  entirely  dull  and  granular,  under  the 
compound  microscope  seen  to  be  extremely  densely  con- 
fiuently  punctured  ;  scutellum  bigibbous,  rough,  the  eleva¬ 
tions  shining  ;  area  of  metathorax  strongly  longitudinally 
grooved,  sharply  truncate  behind,  the  lateral  posterior 
corners  forming  obtuse  angles  ;  tegulfe  black.  Wings  dusky, 
but  scarcely  at  all  reddened;  nervures  and  stigma  sepia; 
first  r.  n.  entering  apex  of  second  s.m.  Legs  black,  with 
glittering  white  hair,  but  black  or  fuscous  on  outer  side  of 
tibiae.  Abdomen  with  fuscous  hair  at  apex  ;  hair  of  venter 
entirely  white. 

$  . — Length  about  8  mm. 

Similar  to  the  female,  but  less  robust,  though  not  slender  ; 
mandibles  with  no  yellow  spot  ;  labrum  dark  ;  clypeus  witli 
a  broad  apical  pale  yellow  band,  with  a  small  pointed  pro¬ 
jection  on  its  upper  side  in  middle ;  flagellum  long,  dull  red 


Records  of  Bees.  f>l 

beneath  ;  abdomen  black  beyond  the  third  segment,  and  with 
a  round  black  spot  on  each  extreme  side  of  third  near  base  ; 
legs  without  red  or  yellow  markings. 

Hub.  Eaglehawk  Neck,  S.P.  Tasmania,  Fel).  12-March  3, 
1913  (R.  K.  Turner ).  1  ?  (  =  type),  1  £ .  Brit.  Museum. 

The  male  may  be  compared  with  P .  ciltichus,  Stn.,  but  it 
has  no  black  cloud  on  third  abdominal  segment,  and  the  disc 
of  thorax  is  not  strongly  punctured.  The  female  is  not  much 
like  any  described  species. 

Parosphecodcs  recessus ,  sp.  n. 

?  . — Length  about  9  mm. 

Robust ;  head,  thorax,  legs,  and  anteniue  black;  abdomen 
shining,  dark  chestnut-red,  first  segment  dorsally  black 
except  the  very  broad  apical  margin,  apical  segments  red  ; 
second  segment  with  a  small  and  third  with  a  large  black 
spot  on  each  extreme  side  near  base  ;  mandibles  black,  with 
an  obscure  subapical  red  band  ;  clypeus  shining,  sparsely 
punctured  ;  hair  of  head  and  thorax  scanty,  white  on  sides  of 
thorax,  pale  ochreous  on  vertex  and  dorsum  of  thorax,  mixed 
with  fuscous  on  scutellum  ;  mesothorax  deeply  grooved  in 
middle,  dullish,  with  fine  weak  punctures  which  become  well 
separated  on  disc  (under  the  compound  microscope  the  punc¬ 
tures  are  seen  as  minute  elevations  surrounded  by  depressions, 
and  the  space  between  them  is  minutely  and  weakly  tessel- 
late)  ;  scutellum  somewhat  bigibbous,  sculptured  like  meso¬ 
thorax;  area  of  metathorax  with  irregular  fine  rugae  basally, 
running  into  an  irregular  reticulation  and  disappearing  oil 
the  apical  part,  which  lias  a  microscopical  tessellation  ;  poste¬ 
rior  truncation  sharply  defined,  with  projecting  points  at 
upper  corners  ;  tegulae  black.  Wings  somewhat  dusky,  not 
reddened,  stigma  and  nervures  red-brown;  second  s.m. 
broad;  first  r.  n.  meeting  second  t.-c.  Hair  of  legs  mostly 
yellowish  white,  fulvous  on  inner  side  of  tarsi,  dark  fuscous 
on  outer  side  of  hind  tibice  and  basitarsi.  Punctures  of 
abdomen  excessively  fine. 

Hub.  Mt.  Wellington,  S.  Tasmania,  Jan.  15-Feb.  6,  1913 
(if.  £.  Turner).  Brit.  Museum. 

Among  Smith’s  species  comes  closest  to  P.  (dachas,  but 
fourth  and  fifth  abdominal  segments  not  black,  &c.  The 
sculpture  of  mesothorax  is  quite  different  from  that  of 
P,  speculiferus . 
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Parasphecodes  perustus,  sp.  n. 
d  . — Length  about  8  mm. 

Rather  slender  ;  head  and  thorax  black,  with  thin  white 
hair,  tinged  with  brown  dorsally;  legs  black,  with  the  tibiae 
partly  red  (anterior  ones  red,  with  a  dusky  patch  on  outer 
side)  and  the  long  tarsi  clear  red ;  abdomen  very  bright 
ferruginous,  with  the  apex  strongly  suffusedly  blackened, 
first  segment  entirely  red  ;  mandibles  red  at  apex  ;  clypeus 
with  a  broad,  transverse,  lemon-yellow,  apical  patch,  sending 
a  long  pointed  projection  upwards  ;  supraclypeal  area 
minutely  roughened;  scape  very  short;  flagellum  extremely 
long,  clear  ferruginous  beneath  ;  mesothorax  and  scutellum 
entirely  dull  and  granular,  the  microscope  showing  exces¬ 
sively  close  punctures  on  a  tessellate  surface  ;  area  of  meta¬ 
thorax  small,  finely  longitudinally  ridged,  with  a  raised 
margin  ;  posterior  truncation  without  projections  at  upper 
corners  ;  tegnla3  rufous.  Wings  dusky  hyaline,  nervures 
and  stigma  rufo-fuscous ;  first  r.  n.  meeting  second  t.-c.  ; 
third  s.m.  much  broader  above  than  second  (in  P.  recessus 
they  are  about  equally  broad  above).  Legs  with  white 
hair.  Dorsal  suture  between  first  and  second  abdominal 
segments  depressed. 

Hab .  Mt.  Wellington,  S.  Tasmania,  Jan.  lo-Feb.  6,  1913 
(/?.  E .  Turner ).  Brit.  Museum. 

Among  Smith's  species  this  may  be  compared  with  P.  aZ- 
tichus ,  but  it  is  quite  distinct.  It  is  much  smaller  than 
P .  frog  gait  i\  with  a  brighter  red  and  much  less  hairy  abdomen. 

T1  le  following  table  separates  the  above  species  of  Para - 
sphtcodes : — 

Disc  of  mesothorax  brilliantly  shining,  polished, 
with  punctures  of  two  sizes;  scutellum  bril¬ 
liantly  shining  . . . 

Mesothorax  and  scutellum  dull,  or,  if  somewhat 
shining,  punctures  of  disc  of  mesothorax  not 
of  two  sizes  . 

1.  Abdomen  black  beyond  the  third  segment . 

At  least  fourth  segment  red  . . . 

2.  Disc  of  mesothorax  moderately  shining,  the  punc¬ 

tures  well  separated  and  distinct  under  a  lens ; 

wings  strongly  reddened . 

Disc  of  mesothorax  dull,  the  punctures  not  sepa¬ 
rately  visible  under  a  lens  ;  wings  greyish,  not 
reddened  . 

3.  Red  of  abdomen  very  bright ;  tegulae  red  . 

Red  of  abdomen  dark ;  tegulae  black  . 

4.  Area  of  metatliorax  strongly  plicate  all  over  .... 

Area  of  metathorax  plicate  only  basally . 


tvellingtonij  Ckll. 


1. 

<■) 


excultus ,  Ckll. 


turneri ,  Ckll.,  tf. 
jierustus,  Ckll. 

4. 

turneri ,  Ckll.,  f. 
recessus ,  Ckll. 
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Prosopis  accipitris,  sp.  n. 

J  . — Length  5  mm. 

Black,  not  very  robust,  Laving  the  form  and  appearance  of 
the  common  European  species  ;  mandibles  cream-colour,  the 
broad  bidentate  etui  slightly  reddish  ;  labrum,  clypeus, 
broadly  triangular  supraclypeal  mark,  and  lateral  face-marks 
(narrow,  leaving  elypeal  margin  about  middle,  extending 
upwards,  gradually  narrowing  to  a  point  a  considerable 
distance  above  level  of  antennas)  pale  primrose-yellow  ;  face 
narrowed  below  ;  clypeus  very  high,  microscopically  tessel- 
late,  with  sparse  very  weak  punctures;  scape  yellow  in 
front,  flagellum  light  ferruginous  beneath  ;  third  and  fourth 
antennal  joints  very  short,  about  twice  as  broad  as  long  ; 
middle  of  front  very  densely  microscopically  punctured,  with 
a  honeycomb-like  effect,  the  basins  of  the  cells  ridged  or 
wiinkled  ;  cheeks  beneath  tufted  with  white  hair  ;  meso- 
thorax  microscopically  tessellate  and  with  very  minute  weak 
punctures,  not  visible  under  a  lens,  which  shows  only  a  dull 
surface  ;  tegulte  piceous,  microscopically  tessellate  ;  tubercles 
and  linear  marks  on  upper  edge  of  prothorax  light  yellow. 
Wings  hyaline,  nervures  and  stigma  sepia  ;  first  r,  n.  entering 
second  s.m.  or  meeting  first  t.-c.  Anterior  tibiae  and  tarsi 
light  rufo-fnl vous,  the  tibice  with  a  slight  black  mark  be¬ 
hind;  middle  tibiae  with  a  pale  yellowish  stripe,  their  tarsi 
cream-colour,  brownish  apically  ;  hind  t ibiae  with  the  basal 
third  yellow,  the  rest  black;  their  basitarsi  yellowish  white, 
pale  reddish  apically,  but  the  other  tarsal  joints  dark.  Abdo¬ 
men  dullish,  very  finely  sculptured,  with  very  little  hair. 

?. — Mandibles  dark,  the  apex  rufous;  labrum  dark; 
clypeus  black,  with  a  very  broad,  longitudinal,  pale  yellow 
band  ;  lateral  face-marks  consisting  of  narrow  bands  along 
orbital  margins  ;  no  supraclypeal  mark  ;  scape  dark. 

IJab.  Eaglehawk  !Neck,  Tasmania,  Feb.  12-AIarch  3,  1913 
(R.  E .  Turner ),  3  <$  (one  being  the  type),  3  ?  .  Brit. 
Museum. 

Prosopis  perhumilis ,  sp.  n. 

c?  . — Length  about  4  mm. 

Like  P.  accipitris,  but  considerably  smaller ;  face  broader 
above  ;  lateral  face-marks  broad  below,  filling  space  between 
clypeus  and  eye  ;  supraclypeal  mark  low  and  broad,  its  upper 
side  flattened  ;  scape  with  only  a  narrow  light  stripe.  Wings 
dusky.  Hind  basitarsi  black,  with  a  little  more  than  the 
basal  third  yellow.  The  sculpture  of  the  front  is  as  in 
P.  accipitris. 
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Mr.  T.  D.  A.  Cockerell — Descriptions  and 

$  . — Like  that  of  P.  accipitns ,  hut  smaller ;  hind  tarsi 
entirely  black. 

Hab.  Yallingup,  S.W.  Australia,  Sept.  14-0et.  31,  1913 
( R .  E .  Ttirne?'),  6  J  (one  of  which  is  type),  3  ?  .  Brit. 
Museum. 

There  are  also  two  males  labelled  as  collected  by  Turner 
on  Mt.  Wellington,  Tasmania:  is  this,  perhaps  an  error? 

These  species  run  to  35  in  my  table  of  Australian  Prosopis, 
but  are  distinct  from  the  species  there  indicated  and  from 
allied  ones  subsequently  described.  P.  ancorata ,  Cklb, 
shows  many  points  of  resemblance,  but  is  easily  separated  by 
the  cuneiform  black  marks  on  each  side  of  clypeus  aud  much 
more  strongly  sculptured  mesothorax.  P  eburniella ,  Ckll., 
has  a  much  broader  face  than  that  of  P.  perhumilis ,  which  it 
resembles  somewhat  in  the  markings. 

Prosopis  scintilla ,  Cockerell. 

$  . — Length  about  3 Jr  mm. 

Clypeus  and  long  narrow  lateral  face-marks,  ending  acutely 
above  level  of  antenna?,  pale  yellow  (the  precise  tint  doubtful, 
the  specimen  being  altered  by  cyanide,  but  certainly  not 
bright  yellow)  ;  no  supracly  peal  mark ;  labrum  and  mandibles 
pale  yellow  ;  middle  and  hind  tibiae  pale  apically  as  well  as 
basally  ;  tubercles  pale  reddish. 

Hab .  Mackay,  Queensland,  March  1900  ( Turner ,  1082). 

I  had  determined  this  as  probably  the  male  of  P.  scintilla 
before  noticing  that  the  collector  had  himself  indicated  it  as 
such.  In  my  table  of  Australian  Prosopis  (Ann.  &  Mag. 
IS at.  Hist.,  Feb.  1910)  this  runs  to  34,  and  runs  out  because 
of  the  absence  of  a  supraclypeal  mark. 


Pi'osopis  sanguinipicta ,  sp.  nP 
d  . — Length  about  5^  mm. 

liather  robust;  black,  marked  with  ferruginous  (on  abdo¬ 
men)  and  deep  chrome-yellow  ;  head  round,  orbits  converging 
below,  but  face  quite  broad  ;  cheeks  and  anterior  coxae 
tufted  with  long  pure  white  plumose  hairs ;  mandibles, 
labrum,  entire  face  below  level  of  antennae,  swollen  extension 
of  supraclypeal  mark  between  antennae,  and  very  broad 
upward  extension  of  lateral  marks  (reaching  nearly  to  level 
of  anterior  ocellus)  all  shining  (as  if  newly  painted)  rich 
yellow  ;  depressed  lower  part  of  supraclypeal  area  appearing 
as  a  shining  crescent,  the  concavity  upward;  clypeus  finely 
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punctured,  sides  of  face  more  coarsely  ;  a  pale  yellow  band 
along  posterior  orbits  ;  scape  thick,  black  above,  ferruginous 
below ;  flagellum  light  ferruginous,  strongly  dusky  above  ; 
mesothorax  dullish,  microscopically  tessellate  and  shallowly 
punctate  ;  seutellum  and  postseutellum  black  ;  tubercles  and 
two  short  lines  on  upper  border  of  prothorax  yellow  ;  coxa? 
and  trochanters  marked  with  pale  yellow  ;  femora  black,  the 
anterior  and  middle  ones  yellow  in  front,  and  apieally  above  ; 
anterior  tarsi  yellow,  the  others  blackish,  with  light  base  ; 
tegula3  small,  rufo-testaceous.  Wings  dusky  hyaline,  ner- 
vurcs  and  stigma  reddish-sepia  ;  first  r.  n.  meeting  first  t.-e., 
second  joining  second  s.m.  near  apex.  Abdomen  broad, 
shallowly  emarginate  at  apex;  first  segment  red  dorsally 
and  along  hind  margin  laterally  ;  second  segment  with  a 
reddish  median  patch. 

llab.  Yallingup,  S.W.  Australia,  Sept.  14-Oct.  31,  1913 
( R .  E.  Turner).  Brit.  Museum. 

A  very  distinct  species,  running  in  my  table  of  Australian 
Pros  op  is  to  the  vicinity  of  P.  rujipes ,  Sm.,  but  easily  known 
from  this  and  allied  species  by  the  deep  yellow  face-marks. 

Gnathoprosopis  rowlandi ,  sp.  n. 

S  . — Length  about  5  mm. 

Black,  with  yellow  markings,  largely  reddened  by  cyanide 
in  the  type  ;  face  much  narrower  than  in  G.  haclceri ,  wholly 
pale  (light  tan,  but  probably  originally  pale  yellow)  below 
antenna?,  the  lateral  marks  extending  above  with  much  the 
form  of  a  hand  with  index-finger  pointed  (as  in  G.  euxantha)  ; 
scape  very  broad,  dark  above,  wholly  lemon-yellow  below  ; 
cheeks  wholly  black;  flagellum  ferruginous  beneath ;  pro¬ 
thorax  with  the  thickened  upper  margin  and  the  tubercles 
red,  but  evidently  originally  bright  yellow  ;  no  other  yellow 
on  thorax;  mesothorax  extremely  finely  punctured.  Legs 
yellow,  with  the  coxa?  and  trochanters,  the  hind  femora,  and 
the  other  femora  basally  above,  black ;  hind  tarsi  blackened 
apieally ;  tegulae  piceous,  with  a  rufous  spot.  Wings  dusky 
hyaline,  stigma  and  nervures  fuscous;  first  r.  n.  meeting 
first  t.-c.  Abdomen  broad,  shining,  finely  punctured  ;  third 
ventral  segment  with  a  pair  of  well-developed  tubercles,  but 
no  ridge  between. 

llab.  Yallingup,  S.W.  Australia,  Sept.  11-Oct.  31,  1913 
(A.  E.  Turner).  Brit.  Museum. 

Allied  to  G .  bituber culata  (Sm.),  but  differing  in  various 
details  of  coloration.  Also  allied  to  G.  euxantha  (Ckll.), 
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from  which  it  is  known  by  the  swollen  scape  and  other 
characters.  The  niesothorax  is  much  more  finely  punctured 
than  in  G.  hackeri ,  Ckll. 

Prosopis  distractus ,  sp.  n. 

. — Length  6  mm.  or  slightly  over. 

Rather  robust  ;  black,  with  yellow  markings  (all  turned 
red  by  cyanide  in  type)  ;  head  broad  for  a  Prosopis ,  the  eyes 
little  converging  below  ;  mandibles  yellow,  rather  long,  con¬ 
spicuously  bidentate  at  end  ;  labrum  yellow  ;  a  short  indis¬ 
tinct  yellow  line  on  posterior  orbital  margin  ;  face  all  yellow 
to  level  of  antennae,  and  lateral  face-marks  extending  broadly 
upwards,  then  narrowing  to  a  point  on  orbital  margin  above 
middle  of  front  ;  clypeus  broad,  not  especially  high  as  in 
species  of  G?iathopi'osopis ,  finely  punctured;  supraclypeal 
area  large  and  long,  depressed  and  shining,  at  its  upper  mar¬ 
gin  slightly  elevated  and  bigibbous ;  upper  extension  of 
lateral  face-marks  shining  and  swollen  ;  scape  light  in  front, 
not  swollen;  flagellum  light  ferruginous  beneath;  meso- 
thorax  and  scutellum  dullish,  microscopically  tessellate  and 
excessively  minutely  punctured  ;  greater  part  of  tubercles 
and  slender  interrupted  line  on  upper  border  of  prothorax 
yellow;  no  other  yellow  on  thorax ;  thorax  with  an  obtuse 
tubercle  on  each  side  beneath,  in  front  of  middle  legs.  Legs 
black,  with  the  following  paits  yellow  : — anterior  eoxce  and 
their  trochanters  beneath,  small  marks  on  hind  coxaa,  ante¬ 
rior  femora  beneath  and  at  apex,  middle  and  hind  femora  at 
apex,  anterior  tibiae  except  a  stripe  behind,  longitudinal  band 
and  ends  of  middle  tibiae,  basal  third  of  hind  tibiae,  anterior 
tarsi,  and  basal  part  of  middle  and  hind  basitarsi  ;  tegulae 
ferruginous,  with  a  yellow  spot.  Wings  dusky  hyaline, 
nervures  and  stigma  dark  sepia;  first  r.  n.  entering  base  of 
second  s.m.  Abdomen  thick,  moderately  shining;  third 
ventral  segment  with  a  strong  transverse  curved  ridge,  con¬ 
vex  caudad,  the  ends  not  elevated  into  distinct  tubercles. 

Bab .  Yallingup,  Sept.  ll-Oct.  31,  1913  (A.  E .  Turner ). 
Brit.  Museum. 

Runs  in  my  table  nearest  to  P.  bituberculata,  which  is  a 
Gnatho prosopis.  It  is  a  singular  species,  with  some  of  the 
characters  of  Gnathojyrosopis ,  yet  certainly  to  be  excluded 
from  that  genus. 

Euryylossa  nubilipenms ,  sp.  n. 

?  . — Length  about  9  mm. 

Robust;  head,  thorax,  and  legs  black;  first  three  abdo- 
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minal  segments  red,  clouded  with  blackish,  the  first  segment 
broadly  dark  basally,  and  dark  apical ly  except  at  sides, 
leaving  on  each  side  a  transverse  bright  ferruginous  subapical 
stripe,  second  segment  with  the  posterior  middle  (broadest  at 
centre)  dark,  third  with  a  dark  green  band  just  before  tho 
dark  fuscous  marginal  depressed  portion  ;  fourth  and  following 
segments  dark  green,  with  piceous  apical  margins,  the  fourth 
sulfusedly  reddish  at  lateral  base;  flagellum  dull  red 
beneath  ;  tegnlra  piceous.  Wings  somewhat  dilute  reddish 
i uliginous,  nervures  and  the  rather  small  stigma  dark 
luscous.  Head  broad  ;  clypeus  shining,  with  distinct  but 
sparse  punctures,  the  middle  almost  impunctate  ;  mesothorax 
shining,  irregularly  punctured,  very  densely  at  sides,  very 
sparsely  on  disc;  scutellum  with  strong  irregular  punctures, 
and  very  minute  ones  between  ;  area  of  metathorax  shining, 
with  an  obtuse  transverse  ridge;  the  thin  hair  of  thorax  is 
mostly  white,  but  greyish  brown  on  vertex,  and  also  brown, 
blit  very  scanty,  on  mesothorax  and  scutellum  ;  lower  side  of 
first  s. m.  strongly  arched ;  second  s.m.  much  broader  (longer) 
than  high,  receiving  the  recurrent  nervures  not  far  from  base 
and  apex.  Hind  legs  without  any  distinct  pollen-collecting 
hairs  ;  hind  spur  strongly  pectinate.  Abdomen  broad, 
shining,  very  sparsely  punctured;  fifth  segment  with  con¬ 
spicuous  black  hair. 

Hub,  Alt.  Wellington,  S.  Tasmania,  Jan.  15-Feb.  G,  1913 
{It.  E.  Turner).  Brit.  Museum. 

Easily  known  from  the  species  which  it  more  or  less 
resembles  in  the  colours  of  the  abdomen  by  the  very  dark 
wings. 


VIII. — New  Xasua,  Lutra,  and  Proecliimys  from  South 
America.  By  Oldfield  Thomas. 

(Published  by  permission  of  the  Trustees  of  the  British  Museum.) 

Nasua  judex,  sp.  n. 

X.  dorsalis  group.  Sides  tipped  with  fulvous,  back 
obscurely  dark-lined. 

Size  and  skull-characters  about  as  in  X.  dorsalis  and 
candace,  to  the  latter  of  which  the  new  form  is  most  nearly 
allied.  General  colour  dark  greyish,  the  tips  of  the 
longer  hairs  bright  fulvous.  Middle  line  of  back  darker, 
the  hairs  tipped  with  black,  the  darker  area  less  marked 
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25.  CRYPTOPLAX  STRIATUS  (LAMK), 

VAR.  GUNNII. 

Chitonellus  gunnii,  Reeve  :  Conch.  Icon.,  sp.  5. 

Cryptoplax  siriatus,  var.  gunnii,  Pilsbry :  Man.  Conch. 
Ser.  I.,  Yol.  XV.,  p.  54. 

This  vermiform  shell  occurs  commonly  on  the  East  and 
North-West  Coasts.  The  first  two  valves  are  wider  and 
more  rounded  than  the  others.  These  are  narrower  than 
the  valves  of  C.  siriatus.  The  valves  are  long  and  nar¬ 
row,  and  are  embedded  in  the  girdle,  which  is  five  or 
six  times  as  large  as  the  valves.  The  dorsal  area  is 
smooth,  narrow,  homy,  and  is  sometimes  smaller  towards 
the  middle  than  at  each  end.  The  ridges  in  the  latero- 
pleural  area  may  be  regular  or  irregular,  sometimes  (in 
young  specimens)  beautifully  pustulose.  The  girdle  is 
generally  covered  with  seal-like  hair.  Some  are  leathery 
or  smooth.  These  are  probably  worn  specimens.  Length 
of  dried  specimen,  45,  breadth  9  m.m. 


26.  CHITON  JUGOSUS,  Gould. 

Chiton  jugosus,  Gould  :  Proc.  Boston  Soc.  Nat.  Hist.  II. 
(1846),  p.  142. 

Chiton  concentricus,  Reeve  :  Conch.  Icon.  (1847),  sp.  95. 

Specimens  of  this  very  beautiful  true  chiton  have  been 
found  at  Ulverstone,  Burnie  and  Stanley,  on  the  North- 
West  Coast,  and  at  Frederick  Henry  Bay,  and  the  estuary 
of  the  Derwent,  on  the  South  Coast.  It  loves  the 
smooth  rocks  in  deep  water,  about  3  feet  below  low  tide. 
The  colour  markings  of  the  Tasmanian  species  are  more 
like  the  South  Australian  specimens  than  those  of  New 
South  Wales.  In  the  Records  of  the  Australian  Mus¬ 
eum,  Vol.  VII.,  No.  4,  1909,  Hedley  and  Hull  give  an 
interesting  comparison  between  jugosus ,  iorrianus  and  coxi. 
Measurement :  Length  49,  breadth  24  m.m. 


27.  CHITON  PELLIS-SE  RPENTIS.  Q.  et  G. 

Chiton  pellis-serpentis,  Q.  and  G.,  Vov.  Astrolabe,  III., 
1835,  p.  381,  Pilsbry:  Man.  Conch.,  Ser.  I.,  Yol.  XIV., 
p.  173 


BY  W.  L.  MAY  AM  D  W.  G.  TORR,  LL.D.,  ETC.  39 

This  is  tlio  commonest  of  all  the  Tasmanian  Chitons, 
and  may  be  found  crawling  over  the  rocks  everywhere, 
even  up  to  high  water  mark.  The  distinct  black  wedge- 
shaped  polished  dorsal  area  distinguishes  it  from  C.  sin- 
clairi.  It  is  very  often  difficult  to  separate  the  two 
species.  The  growth  lines  of  the  central  areas  in 
pellis-serpentis  are  very  distinct,  and  are  crossed  by 
numerous  longitudinal  riblets,  which  give  the  growth 
lines  a  nodulose  appearance.  Length  46,  breadth  25  m.vn. 


28.  CHITON  TRICOST ALIS,  Pilsbry. 

Chiion  ( canaliculatus  var.  ?)  iricostalis ,  Pilsbrv  :  Nautilus, 
Vol.  VIII.  (1894),  p  54. 

This  prettily  marked  and  distinctive  chiton  was  found 
at  Devonport  and  Stanley,  one  being  red,  with  creamy 
splashes,  and  the  other  olive  green,  with  dark  and  white 
splashes.  This  shell  is  not  uniformly  three-ribbed — it 
sometimes  has  more,  young,  specimens  have  only  two.  It 
must  be  searched  for  in  clean  pools  in  moderately  deep  water. 


29.  CHITON  QUOYI,  Deshayes. 

Chiton  viridis,  Q.  and  G.,  Yoy.  Astrol,  IIT.,  p.  383  (1834). 

Chiton  quoyi ,  Desli.  in  Lam  ,  Auima,  s.  Vert.,  YII ,  p.  509 
(1836). 

Chiton  glaucus,  Hutton,  Man.  N.Z.  Moll.,  p.  112  (1880). 

This  shell  was  in  Tenison-Woods’  Census  of  Tasmanian 
Shells,  but  was  dropped  by  Tate  and  May  in  their  census 
of  1901.  It  has  been  re-discovered  in  1910  by  W.  L. 
May  at  Bellerive  Bluff.  It  was  referred  to  by  May  in 
his  additions  to  the  Catalogue  of  Marine  Shells  of  Tas¬ 
mania  in  the  Proc.  Roy.  Soc.  Tasmania,  1910,  p.  310.  It  is 
uniformly  dark  olive  green.  Length  32,  breadth  21  m.m. 

30.  CHITON  CALLIOZONA,  Pilsbry. 

Chiton  (aereus  var.)  calliozotta,  Pilsbrv:  Nautilus,  Yol. 
VI IT.  (1894),  p.  55. 


In  looking  through  Miss  Lodder’s  collection,  W.  G.  Torr 
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discovered  a  median  valve  of  this  interesting  and  beau¬ 
tiful  chiton.  It  is  generally  found  on  smooth  stones 
in  clear  sandy  pools,  in  deep  water. 


31.  LORICELLA  ANGASI  (Ad.  and  Angas). 

Lorica  Angasi ,  H.  Adams  and  Angas  ;  Proc.  Zool. 
Soc.,  1864,  p.  193;  Pilsbry,  Man.  Conch.,  Ser.  I.,  Vol. 
XIV.,  p.  238  ;  Proc.  Acad.  Nat,  Sci.,  Philad.,  1894,  p.  87. 

This  deep  water  shell  has  been  found  washed  up  on  the 
North-West  Coast  by  the  late  Miss  Lodder,  to  whom  we 
are  both  indebted  for  specimens.  Anterior  valves  were 
collected  on  the  beach  at  Ulverstone  by  W.  G.  Torr. 


32.  LIOLOPIIURA  GA1MARDI,  Blainville. 

L.  gaimardi,  Blainv.  (Chiton),  Diet.  Sc.  Nat,;  Vol, 
36,  p.  546,  1825  :  Pilsbry,  Man.  Conch.,  XIV.,  p.  240,  1893. 

This  shell  is  reported  from  Kangaroo  Point  by  W.  F. 
Petterd,  and  W.  G.  Torr  has  one  specimen  in  nis  col¬ 
lection.  We  have  not  been  able  to  discover  the  species. 

Fig.  1. — Acanthochites  lachry  mosus,  May  and  Torr,  n,sp. 
posterior  valve. 

Fig.  2  -Acanthochites  lachrymosus.  interior  valve. 

Fig.  3. — Acanthochites  lachrymosus,  median  valve. 

Fig.  4  — Acanthochites  lachrymosus ,  portion  of  girdle. 

Fig.  5. — CaUochiton  mayi ,  Torr,  anterior  median  valve  . 

Fig.  6.  —  Ca/lochiton  mayiy  interior  of  anterior  valve. 

Fig.  7  — Callochitun  mayi ,  posterior  valve,  uofc  disarticulated* 
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and  the  excretory  pores.  2)  the  adhesive  cells  or  colloblasts  of  the 
pinnate  tentacles  which  are  the  unique  character  of  the  Ctenophora. 
3)  the  otolith  and  4)  the  ciliated  rosettes,  which  are  identical  with 
those  found  in  the  Ctenophora,  even  to  the  number  of  cells  composing 
them.  The  last  two  characters,  especially  the  last,  must  be  considered 
as  vestigial  structures  reminiscent  of  a  previous  pelagic  habit.  The 
otolith,  the  essential  organ  for  orientation  iii  a  free  swimming 
Ctenophore.  we  would  hardly  expect  to  find  developing  in  a  sluggish 
littoral  form  like  Coeloplana  but  its  presence  is  explicable  on  the 
supposition  that  Coeloplana  is  descended  from  a  pelagic  form.  The 
ciliated  rosettes  in  the  pelagic  Ctenophores  function  without  doubt 
as  means  for  hastening  the  absorption  of  digested  food  substances 
into  the  mesogloea  lying  between  the  relatively  widely  separated 
gastric  canals.  In  Coeloplana  with  its  great  reduction  in  amount  of 
parenchyma  due  to  the  flattening  out  of  the  bod}",  and  the  ramifications 
of  the  canal  system,  such  organs  must  be  almost  functionless. 

While  the  characters  just  mentioned  have  evidently  been 
preserved  unchanged  in  the  adoption  of  a  littoral  habit,  other 
structures  have  been  modified  in  accommodation  to  that  habit.  The 
costae  have  disappeared.  In  Coeloplana  the  flattening  of  the  body 
has  also  brought  about  attendant  changes  such  as  the  vertical 
compression  of  the  flaring  proximal  portion  of  the  tentacle  sheath 
to  produce  the  -accessory  sheath”,  the  much  greater  development  of 
the  muscular  system,  the  extensive  anastomosing  of  the  gastric 
canals  and  the  conversion  of  the  stomodaeum  into  a  capacious  pharynx. 

A  careful  examination  will  also  show  how  the  arrangement  of 
the  gastric  canals  in  Coeloplana  max’  be  merely  a  modification  of 
the  system  in  the  Cydippida.  It  will  be  recalled  that  in  a  typical 
Cydippid  the  mouth  opens  into  a  long  stomodaeum  leading  into  an 
infundibulum  from  which  branch  out  certain  definite  canals.  Two 
of  these,  the  perradial  canals,  lying  in  the  tentacular  plane,  send 
off  an  interradial  canal  on  either  side  and  another  one  directed 
downwards,  the  stomodaeal  canal,  and  are  continued  distally  into 
the  muscle  of  the  tentacle  as  the  tentacular  canals.  Each  perradial 
canal  divides  in  turn  into  two  adradial  canals  that  terminate  in 
vertical  expansions  underlying  the  rows  of  costae,  (hmplementary 
to  the  stomodaeum  the  infundibular  canal  leads  upwards  from  the 
infundibulum  to  the  base  of  the  otolith,  communicating  with  the 
exterior  b}r  the  two  excretory  pores. 

In  Coeloplana .  on  account  of  the  great  flattening  out  of  the  body. 
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Fig.  C.  Diagram  of  canal  system  of  Cydippid  Ctenophor  (after  Parker  &  Haswell). 
Me  Meridional  canal.  Ac  Adradial  canal.  T  Tentacle  in  sheath. 

Lc  Interradial  canal.  In  Infnndibnlnm. 


Fig.  D.  Diagram  of  canal  system  of  Coeloplana  showing  the  probable  derivation 

from  the  Cydippid  tyle. 

.4c  Adradial  canal.  Ic  Interradial  canal. 

The  dotted  and  striped  regions  represent  similar  portions  of  the  canals  in  both 
figures.  The  interradial  canals  of  Fig.  C  are  supposed  to  be  split  to  the  infundibulum 
and  united  in  the  sagittal  plane,  the  identity  of  the  interradial  canal  being  thus  lost. 
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this  infundibular  canal  has  disappeared  and  the  lower  part  of  the 
stoniodaeum  has  become  modified  as  the  pharynx.  From  the  in¬ 
fundibulum  the  two  perradial  canals,  as  in  the  Fydippida,  lead 
directly  into  the  roots  of  the  tentacles,  but  before  entering  the 
tentacle  base  they  spread  out  in  an  enclosing  network  or  system  of 
sinuses  surrounding  the  sheath,  as  described  before.  A  glance  at 
the  text  figures  (C  and  D)  will  show  the  probable  origin  of  all  these 
“sinuses”.  We  have  only  to  imagine  the  stomodaeal  canal  bent 
upward  and  under  the  sheath  (a  natural  result  of  the  flattening  of 
the  body)  and  the  splitting  off  of  the  adradial  canals  from  the 

interradial  canals  to  be  continued  down  to  the  perradial  canal  and 
we  would  have  the  tentacle  sheath  enclosed  on  three  sides  by  canals, 
the  confluence  of  branches  of  which  would  give  the  enclosing  network 
mentioned.  The  other  two  adradial  canals  would  be  left  free  and 

would  run  from  the  perradial  canal  to  the  periphery  (Fig.  D).  In 

(! oeloplana  the  proximal  portions  of  these  canals  seem  to  have  joined 
in  the  sagittal  plane  to  form  one  one  stem  canal,  which  is,  however, 
frequently  cleft  to  the  infundibulum  (vide  ante  page  52).  From 

these  main  trunks  arise  the  anastomosing  branches  of  the  gastro- 
vascular  system  as  previously  described.  The  Cydippid  meridional 
canals  have  disappeared  in  Cocloplana. 

D.  Summary. 

We  may  summarize  the  morphological  facts  described  in  the 
foregoing  pages  as  follows:  v 

1.  The  epithelium  is  similar  to  that  in  pelagic  Ctenophores 
with  the  exception  of  the  cilia  on  the  ventral  surface. 

2.  The  epithelial  gland  cells  apparently  pass  through  the  same 
cycle  of  changes  as  described  by  Samassa  for  the  Ftenophores. 

3.  The  coloration  is  due  to  iridocyte-like  pigment  cells  in  the 
subepithelial  structures. 

4.  The  gastrovascular  system  consists  of  a  capacious  thickwalled 
pharynx  leading  upwards  into  an  infundibulum  underlying  the  sense 
organ.  From  this  two  canals  arise,  in  the  tentacular  plane,  enclosing 
the  tentacle  sheathes  in  an  anastomosing  network.  Two  others  in 
in  the  sagittal  plane  arise  in  the  same  way  but  soon  divide  so  as 
to  form  four  canals  converging  towards  the  tentacles,  roughly  in 
the  form  of  a  figure  “8'\ 

5.  The  arrangement  of  these  canals  has  apparently  been  derived 

Zool.  Jabvb.  XXIV.  Abt.  f.  Anat. 
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from  the  Ovdippid  Ctenophore  type  by  such  an  alteration  of  the 
Cydippid  canal  system  as  would  naturally  come  about  in  the  adoption 
of  littoral  habits  by  a  pelagic  form. 

6.  There  is  no  circumperipheral  canal  and  the  multitude  of 
small  canals  throughout  the  body  are  to  be  considered  merely  as 
arborizations  of  the  main  canals  mentioned  above. 

7.  The  canals  are  lined  with  loose  vacuolated  endothelial  cells 
that  bud  off  into  the  lumen  of  the  canals. 

8.  The  pinnate  tentacles  with  their  “adhesive  cells”  (colloblasts) 
are  practically  identical  with  those  of  typical  Ctenophores. 

9.  The  method  of  formation  of  the  colloblasts  is  as  follows.  The 
chromatin  substance  in  the  original  mother  cell  arranges  itself  in  a 
central  mass,  which  we  may  call  the  nucleus  and  a  number  of 
smaller  masses  (“nucleoli")  which  arrange  themselves  in  a  hemisphere 
about  the  former.  Each  nucleolus  cleaves  off  the  adjacent  cytoplasm 
into  bloiks  (but  without  the  formation  of  cell  walls)  so  that  the 
original  cell  has  a  mulberrylike  appearance.  This  forms  the  cap  of 
the  cell.  The  cytoplasm  differentiates  into  the  spiral  cord  and  the 
central  filament  of  the  developed  cell  and  by  its  elongation  the  cell 
attains  the  shape  and  size  typical  of  its  kind.  The  “nucleoli’’ 
disintegrate  leaving  only  the  central  nucleus  at  the  base  of  the  cup. 
The  developed  colloblast  arises  then  from  one  undifferentiated  cell 
and  not  from  the  union  of  two. 

10.  Phagocytes  are  to  be  found  in  the  tentacle  sheath,  filled  with 
the  ingested  fragments  of  colloblasts. 

11.  The  otolith  is  typical  of  the  Ctenophora  and  is  supported 
by  brushes  of  cilia  arising  from  the  wall  of  the  cup. 

12.  There  is  a  rudimentary  nervous  system  with  four  ganglia 
symmetrically  disposed  about  the  otolith  capsule. 

13.  The  weight  of  the  morphological  evidence  supports  the 
assumption  that  Cocloplcina  is  a  very  highly  specialized  Ctenophore 
related  to,  or  derived  from  the  Cydippida. l) 

1)  The  true  position  of  Corloplana  and  its  relationship  with  other 
groups  cannot  be  certainly  decided  until  its  development  has  been  worked 
out.  Unfortunately  the  writer  has  been  unable  to  shed  any  light  upon 
this  matter.  The  only  times  when  it  was  possible  for  him  to  collect  were 
spring  and  late  summer  and  it  is  possible  that  the  animals  attain  sexual 
maturity  at  a  different  season  or  that  they  may  reproduce  at  greater 
depths  or  in  a  different  environment  from  that  in  which  they  were  found. 
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Explanation  of  plates. 


Plate  8. 

Fig.  1.  Sketch  from  life  of  CoeJopbtnn  trillcyi ,  on  an  Ulva  frond. 

10:1.  The  cylindrical  dorsal  respiratory  tentacles  are  protruded:  the 

armed  tentacles  retracted  within  their  sheathes. 

Fig.  2.  Sketch  from  life  of  Cortoplana  wilsidnirii  floating  on  the 

surface  of  the  water.  2:1. 

Fig.  3.  A  ciliated  rosette  viewed  from  the  inner  (parenchyma)  side. 
900  :  1.  m.  r  muscle  cell,  / .  r  ciliated  rosette,  c.  t  “connective  tissue  cells'4. 

Fig.  4.  A  colloblast  or  adhesive  cell  of  the  tentacles  (C.  frUlepf). 
1350:  1.  n  nucleus  of  cap  cell,  c  mulberrylike  arrangement  of  cytoplasm 
of  cap  cell,  sk  skirt  of  cap  cell,  sp  spiral  filament,  f  central  filament. 

o .  m  outer  longitudinal  muscle  layer  of  secondary  tentacle,  <j .  c  giant  cell 
floating  in  interstices  between  muscle  filaments  of  secondary  tentacle,  hit 
brushes  or  converging  wedges  of  transverse  muscle  fibers,  /.  ni  inner  layer 
of  longitudinal  muscles,  r,  o  central  core  of  the  inner  longitudinal  muscles.- 

Fig.  5.  Diagram  to  show  insertion  and  relation  of  central  and  spiral 
filament  to  cap  cell. 

Fig.  6.  Sketch  from  life  of  otolith  region,  ca.  20  :  1.  Surrounding 
the  otolith  is  a  ring  composed  of  cells  that  support  the  otolith.  The 
outer  yellowish  ring  is  made  up  of  the  belt  of  gland  cells  of  the  cup. 
On  account  of  their  equatorial  position  they  appear  in  surface  view  to  be 
external  to  the  band  of  supporting  cells.  Surrounding  the  lips  of  the 
depression  are  the  branched  pigment  cells. 

Plate  9. 

Fig.  7.  Section  through  epithelium,  parenchyma  and  tentacle  sheath 
of  C.  viitsnknrii.  300  :  1.  cp  epithelium,  composed  of  a  syncytium  of 
epithelial  cells  interspersed  with  gland  cells,  the  latter  in  this  preparation 
are  in  the  beginning  of  “Stage  C’*,  s.  c  flagellate  cells  lining  the  tentacle 
sheath,  p\(j .  c  pigment  cell  of  the  parenchyma,  m.  b  group  of  muscle  cells 
in  cross  section,  x  group  of  bodies  of  uncertain  nature,  possibly  parasitic 
in  nature.  Interspersed  in  the  parenchyma  between  the  outer  epithelium 
and  that  of  the  lining  of  the  sheath  are  numerous  isolated  muscle  cells 
and  connective  tissue  cells.  The  former  form  a  rather  dense  layer  just 
under  the  epithelium. 

Fig.  8.  Ciliated  rosette  viewed  from  the  side  of  the  gastric  canal, 
out  of  which  it  opens.  900  :  1.  rp  squamous  epithelium  lining  the  canal. 
v.  r  ciliated  rosette. 
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Fig.  9 — 13.  Cellular  elements  floating  in  the  circulating  fluid  of  the 
canal  system.  900  :  1.  Fig.  9,  11  and  13  show  the  typical  forms  resulting 
from  coalescence  of  several  cells.  Compare  with  figure  39,  plate  5. 

Fig.  14.  Cross  section  through  skirt  of  (\  mit.wknrii  near  periphery. 
300  :  1.  (j.  can  cross  section  of  a  gastric  canal.  Note  the  contrast  between 
the  secreting  and  non-secreting  portions  of  the  endothelial  lining.  Between 
the  epithelium  and  the  canals  is  a  loose  parenchyma  made  up  almost 
wholly  of  branched  connective  tissue  cells. 

Fig.  15.  Horizontal  section  (slightly  tangential)  through  otolith 
capsule.  C.  tcttleyi .  160:1.  car  cavity  of  the  capsule,  gl  a  few  gland 

cells  of  the  glandular  zone,  nv  ganglia  and  nervous  investment  of  the 
surface  of  the  capsule,  in  cavity  of  the  infundibulum  which  underlies  the 
capsule  and  comes  up  about  its  sides.  It  is  included  in  this  section  owing 
to  the  fact  that  the  section  is  not  cut  quite  horizontally. 

Fig.  16.  ( \  mitsnkarii.  Vertical  section  through  a  dorsal  respiratory 

tentacle  (quite  strongly  contracted).  365  :  1.  cp  dorsal  epithelium,  p.  c 
pigment  cells  of  parenchyma,  cn  endothelial  lining  of  gastric  canals,  <j.  can 
diverticulum  of  gastric  canal  entering  the  tentacle  and  branching  with  it. 
Numerous  cross  sections  of  muscle  bundles  are  to  be  seen  in  the  parenchyma 
as  well  as  numerous  long  independent  muscle  cells. 

Fig.  17 — 21.  Cell  elements  of  the  parenchyma.  900:  1.  Fig.  17 
and  21  ;  typical  connective  tissue  cells  with  forked  processes  found  where 
the  parenchyma  is  loose  and  spongy  (cf.  Fig.  24).  Figs.  18  and  20, 
connective  tissue  cells  found  in  denser  parenchyma;  Fig.  20  is  possibly  a 
type  of  an  early  stage  of  development.  Fig.  19  is  a  solitary  muscle  cell 
such  as  is  found  throughout  the  parenchyma. 

Fig.  22.  Cell  elements  of  the  circulating  fluid  of  the  gastric  canal 
system.  900:1.  Division  goes  on  after  separation  from  the  parent 
endothelium. 

Pig.  23.  Phagocyte  from  tentacular  sheath  that  has  ingested  portions 
of  colloblasts.  n  nucleus.  900  :  1. 

Fig.  24.  Ciliated  epithelium  of  ventral  surface  of  body.  300  :  1  (cf. 
Fig.  7).  The  gland  cells  (gl.  c)  are  in  Stage  B  of  the  cycle,  mb  muscle 
bundle  cut  transversely,  m.  I  layer  of  muscle  cells  immediately  underlying 
the  epithelium,  cj>  and  separating  it  from  the  loose  parenchyma. 

riate  10. 

Fig.  25 — 31.  Stages  in  the  development  of  a  colloblast  (<  \  icillcyi). 
900  :  1.  Fig.  25,  26,  27  are  looked  at  from  above,  the  rest  from  the 
side.  Fig.  25,  the  undifferentiated  cell.  Fig.  26,  the  chromatin  begins 
to  aggregate  into  “nucleoli”.  Fig.  26.  These  concentrate  about  the 
nucleus  proper.  Fig.  27.  The  cytoplasm  begins  to  differentiate  into  a 
denser  inner  column  and  a  spiral  outer  thickening.  Fig.  28 — 29.  The 
nucleoli  have  blocked  off  the  cytoplasm  about  the  nucleus  into  the  typical 
mulberry  shape,  the  central  column  has  thinned  and  the  spiral  filament 
has  become  much  more  definite.  Fig.  30,  the  typical  spiral  filament 
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established  by  the  breaking  away  of  the  margin  of  the  cell  to  form  the 
cup.  The  nucleoli  are  disappearing. 

Fig.  32.  A  strand  of  endothelium  of  a  gastric  canal  of  C.  mlleyi ; 
budding  off*  cells  into  the  circulating  stream.  900  :  1.  a)  cells  just  divided, 
b)  one  just  separating  from  the  strand. 

Fig.  33.  Flagellate  epithelium  of  the  floor  of  the  pharynx.  800:1. 
<jl.  c  a  gland  cell  in  Stage  C,  —  the  greater  part  of  the  granules  have 
apparently  been  thrown  out  —  the  nucleus  is  visible  and  apparently 
Stage  A  is  beginning  in  the  lower  part  of  the  cell.  /  lacunae  between 
cells  due  to  shrinkage  in  fixation. 

Fig.  34.  Horizontal  section  through  root  of  tentacle  muscle  and 
accessory  sheathes  at  sides,  C\  icillcgi.  80  :  1 .  g.  can  lumen  of  branches 
of  gastric  canal  system  (tentacular  canal)  running  into  the  root  of  the 
tentacle  from  the  infundibulum,  en  endothelial  lining  of  canal  system,  m.  I 
formative  layer  of  undifferentiated  cells  from  which  both  muscle  and 
colloblasts  arise  (in  this  region  largely  muscle  cells),  m.  c  packing  of 
muscle  cells  about  the  sheath,  ten  muscle  of  the  tentacle  proper. 

Fig.  35.  A  portion  of  Fig.  34  (X)  more  highly  magnified.  900  :  1. 
en  endothelial  lining  of  canal  system,  «?.  c  muscle  cells  converging  to  form 
a  fiber  (>nf)  of  the  tentacle. 

Fig.  36.  Epithelial  cells  of  the  dorsal  surface.  360:  1.  a  gland  of 
doubtful  nature  possibly  similar  to  the  “albumin  cell"  described  by  others. 
The  other  two  are  typical  gland  cells  in  Stage  C.  b  one  discharging  its 
contents,  g  granules  passing  to  the  exterior. 

Fig.  37.  Transsection  of  secondary  tentacle  of  (\  trillegi.  95:1. 
Most  of  the  colloblasts  are  torn  off.  /.  in  inner  layer  of  longitudinal 
muscles  of  tentacle  (cf.  Fig.  4). 

Fig.  38.  Transsection  (thick)  of  secondary  tentacle  of  (\  mitsnknrii. 
300:  1.  col  colloblasts,  o.  r,  m  outer  layer  of  circular  muscle  in  which 
the  filaments  of  the  colloblasts  are  inserted,  /.  c.  m  inner  circular  layer, 
o.  m  outer  longitudinal  muscle  strands,  i.  m  inner  longitudinal  muscle 
strand. 

Fig.  39.  Strands  of  endothelium  budding  off  cells  into  the  canal 
system.  900 :  1.  .v  septum  between  two  adjacent  canals,  a  typical  cell 
with  central  large  nucleus  surrounded  by  clear  space,  b  suggests  the  origin 
of  such  a  cell  in  the  fusion  of  several  smaller  ones. 

Fig.  40.  Flagellate  epithelium  of  stomodaeal  canal.  (\  icillegi . 
800  :  1. 
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Onychodactylus ; japonic" s  Bonaparte,  Icon.  Fauna  Hal.,  11.  fasr*.  xx\i, 
1839,  fol.  131**.  2.— Guay,  Gat.  Batr.  Grad.  Brit.  Mu?.,  1850,  ]>.  33,  pi. 
lii,  lig.  15  (Japan). — Straucu,  Mem.  Acad.  Sci.  St.  Petcr?lxmrg  <7  . 
XVI,  No.  4,  1S70,  ]>.  00  (Japan). — Troschel,  Arch.  Nalurg.,  1877.  1, 
p.  199,  pi.  xv  (elaborate  descriptions  of  adult  and  larva). — Hilgexdorf, 
Sitz.  Ber.  Naturf.  Freunde  Berlin,  1880,  p.  121  (Hatta  village,  Hakone 
Mts. ;  Oyama,  SAY.  from  Yokohama). — Boulexger,  Gat.  Batr.  Grad. 
Brit.  Mus.,  1S82,  p.  35  1  Ovama,  near  Tokyo;  Hakone). — Rein,  Japan, 
Engl,  ed.,  1884,  p.  188  (Hakone  Mts. ).— Fritze,  Mitth.  Deutscli.  Ges. 
Ost-Asiens,  V  (1891),  }>.  239. — Okada,  ('at.  Vert.  Japan,  1891,  p.  05 
(Iwaki;  vicinity  of  Oyama;  Hakone). — Sclater,  List.  Batr.  Indian 
Mus.  (1892),  p.  37  (Hakone). — Boettger,  Eat.  Batr.  Mus.  S<mcken- 
berg.  (1892),  p.  58  (Yokohama). 

1798.  Lacerta  thunbergii  Doxndorf,  Zool.  Beytr.,  Ill,  p.  132  (based  on  Thun- 
berg,  1787). 

1820.  Molgc  striata  Merrem,  Tent.  Syst.  Anipli.,  p.  185  (Japan;  based  on  Hout- 
tuyn  and  Thunberg). 

1S38.  Salamandra  unguiculata  Sciilegel,  Fauna  Japon.,  Rept.,  pp.  123.  139, 
Saur.  et  Batr.,  pi.  v,  figs.  1-0  «  (Hondo  and  Shikoku). — Geerts,  Xouv. 
Arch.  Mus.  Paris,  (2)  V,  1883,  p.  275  (Prov.  Iga;  Mountains  of  Hakone 
and  Hat  a). 

1838.  Onychodactylus sehlegeli Tsciiudi,  Class.  Batr.,  p.  92  (based  on  Fauna  Japon- 
ica). — Dumeril  and  Bibron,  Erpet.  Gen.,  IX  (1854),  p.  114;  Atlas,  pi. 
xrm,  lig.  1. 

1841.  Onyeopus  sieboldii  Dumeril  and  Bibron,  Erpet.  Gen..  VIII,  p.  4  (lapsus). 

Dumeril  and  Bibron  *>  assert  that  Schlegel’s  identification  of  Ilout- 
tuvn’s  Salamandra  japonica  as  the  present  species  is  erroneous,  but 
to  anyone  who  examines  the  original  description  and  figures  it  must 
be  perfectly  plain  that  Schlegel  was  correct.  There  can  be  abso¬ 
lutely  no  doubt  as  to  the  identity  of  HouttuyiTs  species,  and  the 
mistake  of  the  authors  of  the  Erpetologie  Generale  can  only  be 
explained  by  their  having  confounded  figures  2  and  3  on  Hoiittuyn's 
plate.  The  latter  states  that  his  specimen  was  collected  by  Thun¬ 
berg  in  Japan.  Thunberg  himself  described  and  figured  the  same 
species  under  the  same  name,  though  apparently  without  knowing 
Houttuyn’s  description,  and  he  expressH  gives  the  Hakone  Moun¬ 
tains  (Fakonieberget)  as  the  type-locality,  consequently  it  is  in  all 
probability  also  the  locality  where  he  obtained  the  specimen  Houttuyn 
described. 

Description. — Adult  male;  U.S.X.M.  No.  34240;  Hakone  Lake, 
Sagami,  Hondo;  July,  1S9S;  A.  Owston,  collector.  Yomero-palatine 
teeth  in  a  doubly  arched  series  behind  the  clioame,  the  two  arches 
extending  forward  to  a  line  through  the  anterior  edge  of  the  choanay: 
head  flat,  rounded  anteriorly;  nostrils  nearer  the  eye  than  the  tip  of 
the  snout,  much  wider  apart  than  the  width  of  the  interorbital  space, 
which  is  greater  than  the  the  upper  eyelids;  eyes  greatly  protruding; 
body  elongate,  the  head  from  tip  of  snout  to  gular  fold  being  con- 
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tamed  throe  and  one-third  times  in  the  distance  from  gular  fold  to 
anterior  angle  of  vent;  adpressed  limbs  do  not  meet  by  a  distance  of 
two  costal  folds;  fore  legs  slender,  the  four  fingers  short,  but  well 
developed,  each  with  a  raised,  compressed,  brownish  black  claw; 
fourth  finger  slightly  longer  than  first,  third  longest;  hind  legs  strong 
and  stout;  toes  depressed,  widened  at  base,  each  with  a  black  claw 
like  the  fingers;  first  finger  very  short,  fourth  longest,  fifth  equaling 
third;  a  thick  dermal  expansion  from  the  outer  side  of  fifth  finger 
along  the  outer  side  of  the  foot  and  tibia,  giving  the  foot  a  very  wide 
under  surface;  no  tubercles;  tail  long,  longer  than  head  and  body, 
nearly  cylindrical  in  the  basal  half,  then  gradually  more  and  more 
compressed  to  the  end,  which  is  rounded;  13  costal  grooves  which  are 
rather  indistinct ;  a  Hat  parotoid  gland  on  the  side  of  the  neck,  bordered 
above  and  behind  by  a  groove  which  begins  behind  the  eye  and  joins 
the  strong  gular  fold  behind  the  parotoid  ;  a  shallow  groove  along  the 
median  line  of  upper  neck  and  anterior  half  of  back;  vent  arrow- 
shaped,  the  lips  of  the  oblique  anterior  slits  forming  the  arrows’  head 
distinctly  swollen.  Color  (in  alcohol):  top  of  head,  the  whole  median 
portion  of  upper  neck  and  back,  as  well  as  the  upper  edge  of  the  tail, 
‘‘wood  brown,”  sprinkled  more  or  less  with  blackish  brown,  most 
densely  on  the  head;  sides  of  neck,  body,  and  tail  blackish  brown, 
the  upper  outline  against  the  pale  band  of  the  back  irregular,  but 
very  distinct,  the  lower  outline  gradually  merging  into  the  pale  color 
of  the  under  surface  ;  legs  above  dark  brown,  like  the  lower  portion  of 
the  flanks,  and,  like  these,  with  irregular  roundish  spots  of  pale  wood- 
brown. 

Dimensions. 


Total  length .  161 

Tip  of  snout  to  gular  fold .  16 

Gular  fold  to  anterior  angle  of  vent .  53 

Anterior  angle  of  vent  to  tip  of  tail .  62 

Width  of  head .  10 

Fore  leg .  18 

Hind  leg .  21 

Height  of  tail  a  head-length  from  vent .  8 

Width  of  tail  a  head-length  from  vent .  7 


The  adult  breeding  female  (U.S.N.M.  Xo.  34245;  Hakone  Lake; 
July,  181)8;  Owston,  collector)  differs  from  the  male  chiefly  in  the 
shorter  tail  and  the  slenderer  hind  legs,  which,  moreover,  are  devoid 
of  the  lateral  tarso-tibial  enlargement.  The  vent  is  also  of  a  some¬ 
what  different  aspect,  inasmuch  as  the  lateral  oblique  folds,  which  in 
the  male  converge  at  the  anterior  end,  in  the  female  meet  at  the  mid¬ 
dle  of  the  median  cleft;  the  lips  of  the  vent  anterior  to  the  lateral  folds 
are  much  swollen;  all  the  toes  provided  with  black  nails. 
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Dimensions. 


Total  length . . 

Tip  of  snout  to  gular  fold . . 

Gular  fold  to  anterior  border  of  vent . 

Anterior  border  of  vent  to  tip  of  tail . 

Width  of  head . 

Fore  leg . 

Hind  leg . . . 

Height  of  tail  one  head-length  from  vent 


141 

15 

54 

72 

11 

18 

23 

7.5 


The  nonbreeding  female  is  apparently  distinguished  by  the  absence 
of  nails,  and  the  vent  is  a  simple  longitudinal  slit. 

The  larvx  are  characterized  by  the  presence  of  strong,  hooked, 
black  claws. 

Variation. — 1 The  variation  in  structural  characters  is  unimportant 
and  presents  no  difficulties  with  regard  to  the  identification  of  this 
species,  being  chiefly  confined  to  slight  deviations  in  the  position  of 
the  vomero-palatine  teeth  relative  to  the  ehoame,  and  to  the  number 
of  costal  folds,  which  varies  between  12  and  14.  The  coloration  is 
also  rather  uniform,  the  chief  difference  consisting  in  the  varying 
degree  of  fineness  of  the  dark  sprinkling  in  the  dorsal  pale  area, 
where  these  minute  dots  often  congregate  near  the  median  line  so  as 
to  form  an  irregular  dusky  stripe. 

Habitat. — In  the  Fauna  Japonica  (p.  125)  it  is  stated  that  this  sala¬ 
mander  is  found  in  abundance  in  the  mountainous  parts  of  Hondo 
and  Shikoku,  particularly  in  the  provinces  of  Sagami,  Shinano, 
Tamba,  Tazima,  and  Tosa,  and  Siebold  himself  (p.  xvi)  clearly  inti¬ 
mates  that  he  did  not  obtain  it  in  Iviusiu.  Nor  am  I  aware  of  any 
record  of  its  having  been  taken  in  the  latter  island.  Doctor  Fritze 
states  that  it  is  absent  in  Yezo.  Doctor  Nozawa,  however,  in  a  letter 
to  me  enumerates  it  among  the  species  found  there,  though  as  yet  he 
has  been  unable  to  secure  specimens  for  me. 

To  the  provinces  specifically  enumerated  above  Geerts  adds  Iga, 
and  Okada  adds  Iwaki.  Most  of  the  specimens  in  the  museums  are 
from  Hakone,  the  type-locality  of  the  species  and  the  locality  from 
which  it  also  takes  its  Japanese  name.  Another  specific  locality 
from  which  there  are  specimens  in  the  British  and  Berlin  museums 
is  Oyama  in  Sagami  province. 

The  species  does  not  occur  outside  of  Japan  proper.  It  is  unknown 
in  the  Riu  Kiu  islands. 
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Lint  of  specimens  oj  Onychodactylus  japonicus. 

S.  N.  M. 
No. 

Sex  anil  ago 

Locality. 

When 

collected. 

By  whom  collected  or 
from  whom  received. 

Total 

length. 

mm. 

342  IS 

Male . 

llakone  Lake,  Hondo.  ^ 

...  July,  1898 

A. 

<  )wston . 

162 

34219 

. do . 

. do. 

. do . 

,<lo . 

155 

34220 

Female .... 

. do. 

. do . 

.do . 

159 

34221 

Alale . 

. do . 

. do . 

.do . 

168 

34222 

. do . 

. do. 

. do . 

.do . 

167 

34223 

Female .... 

. do. 

. do . 

.do . 

144 

34224 

Male . 

. do. 

.do . 

149 

34225 

Female . 

. do. 

. do . 

.do . 

141 

34220 

. do. 

. do . 

.do . 

146 

34227 

. do . 

. . do. 

. do . 

.do . 

12S 

34228 

. do . 

. do. 

. do . 

.do . 

144 

34229 

Alale . 

. do. 

. do . 

.do . 

144 

34230 

. do . 

. do . 

.do . 

158 

34231 

. do . 

. do. 

. do . 

.do . 

151 

34232 

Female . . . . 

. do. 

. do . 

.  .do . 

137 

34233 

. do . 

. do. 

. do. . -. _ 

..do . 

34234 

. do . 

. do. . 

.  .do . 

130 

34235 

Alale . 

. do. . 

. do . 

.  .do . 

151 

34230 

. do . 

. do. . 

.  .do . 

151 

34237 

. do . 

_ _ do. . 

. . do . 

.  .do . 

155 

3423S 

. do . 

. do.. 

. . do . 

.  .do . 

149 

34239 

Female . . . . 

. do. . 

. do . 

.  .do . 

140 

34240 

Male  a . 

. _ do.. 

. do . 

.  .do . 

161 

34241 

. do . 

. do.. 

. do . 

.  .do . 

14S 

34242 

. do . 

. do . 

..do . 

141 

34243 

. do . 

. do. 

. do . 

.  .do . 

131 

34244 

Female. . . . . 

. do. 

. do . 

.  .do . 

147 

34245 

. do  b _ 

. do. 

. do& . 

.  .do . 

141 

34240 

. do . 

. do. 

.  .do . 

150 

34247 

. do . 

. do. 

. do . 

141 

34248 

Alale . 

. do. 

. do . 

1 

.  .do . 

153 

34249 

. do . 

. do. 

. do . 

.  .do . 

144 

34250 

Female 

. do. 

. do . 

.  .do . 

145 

34251 

Alale........ 

. do. 

. do . 

.  .do . 

154 

34252 

Female . . . . 

. do. 

. do . 

.  .do . 

141 

34253 

Male . 

. do. 

. do . 

. .do. . . 

155 

34254 

Female . . . . 

. do. 

. do . 

.  .do . 

13S 

34255 

Alale . 

. do. 

. do . 

.  .do . 

152 

34250 

. do . 

. do. 

. do . 

.  .do . 

137 

34257 

. do. 

!... 

..do . 

155 

3425S 

] 

to 

[•Larva? . 

. . do. 

_  ...  .do . 

.  .do . 

3-CS7  | 
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Genus  GEOMOLGE"  Boulenger. 

1886.  Geomolge  Boulenoer,  Proc.  Zool.  So c.  London,  p.  416  (typo,  G.  Jiseheri). 

Geomolge  appears  to  be  very  closely  allied  to  Onychodactylus,  the 
chief  differences  being  that  in  the  former  the  vomero-palatine  series 
of  teeth  is  interrupted  in  the  middle  and  that  it  lacks  the  black, 
horny  claws. 

GEOMOLGE  FISCHERI  b  Boulenger. 

Plato  V,  fig.  5  G. 

1886.  Geomolge  Jiseheri  Boulenoer,  Proc.  Zool.  Soc.  London,  1886,  p.  416,  pi. 
xxxix,  fig.  2  c  (type-locality,  Khabarovka,  Ussuri;  types  in  Brit.  Mtis. 
no.  86.  5.  15.  11-12;  Doerries,  collector);  Ann.  Mag.  Nat.  Hist.  (6),  V, 
Feb.,  1890,  p.  144. — Nikolski,  Annuairo  Mas.  Zool.  St.  Petersbourg,  I, 
1896,  p.  77  (Valley  of  S  lit  chan  River,  Ussuri  distriot:  St.  Petersb.  Mils., 
No.  1904;  Basse,  collector);  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8), 
XVII,  ao.  1,  1905,  p.  440  (Ussuri). 

There  being  no  specimen  of  this  species  in  the  U.  S.  National 
Museum,  an  abstract  of  Bonlenger’s  original  description  is  given: 

Physiognomy  that  of  Onychodactylus  japonicus; . limbs  in 

every  respect  similar  to  those  of  Onychodactylus  japonicus  save  the 

absence  of  claws;  the  male  likewise  with  tibio-tarsal  dilatation ; . 

anal  opening  subcruciform,  as  in  Onychodactylus;  skin  smooth;  14  or 
15  costal  grooves;  parotoids  and  gular  fold  as  in  Onychodactylus . 
Brown  above,  with  blackish  variegations,  most  crowded  on  the  sides, 
which  also  bear  some  whitish  spots;  lower  surface  brownish  white. 

Male.  Female. 
mm.  mm. 

From  snout  to  vent . 70  SO 

Head .  12  14 

Tail . .  93  d 

Habitat. — This  species  was  collected  by  Mr.  Doerries  near  Khaba¬ 
rovka,  in  the  Ussuri.  Nikolski  has  since  recorded  a  specimen  from 
the  valley  of  Sutelian  River,  also  in  the  Ussuri  district.  Beyond 
this  nothing  is  known  of  the  distribution  of  this  species. 

Order  SALIENTI A. 

1768.  Salientia  Lavrenti,  Syn.  Rept.,  p.  24. 

1777.  Ecaudata  Scopoli,  Introd.  Hist.  Nat.,  p.  464. 

1788.  Batracld  Batscu,  Anleit.  Kenntn.  Thiere  Mineral.,  I  (p.  437). 

1802.  Ranee  Shaw,  Gen.  Zool.,  Ill,  Pt.  1,  p.  5. 

1806.  Ecaudati  Dumeril,  Zool.  Anal.,  p.  92. 

a  From  y  ?/,  the  earth,  land,  and  the  generic  term  J folge  Merrem,  a  synonym  of 
Triturus  Rafinesque,  derived  from  the  German  word  Molch,  a  salamander. 

b  Name<l  in  honor  of  Dr.  Johann  Gustav  Fischer,  the  well-known  Hamburg  herpet¬ 
ologist.  Born  on  March  1,  1819;  died  on  January  27,  1889. 

c  Reproduced  in  this  work  on  Plate  V. 

d  Boulenger,  Proc.  Zool.  Soc.  London,  18SG,  p.  416. 
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1813.  Anuri  Fischer,  Zoognosia,  3  cd.,  1,  p.  5S. 

1825.  Anoura  Latreille,  Fam.  Nat.  ltegnr  Aniin.,  ]>.  104. 

1828.  Pygomohjsn  Ritgen,  Nova  Acta  Acad.  Loop.  Carol.,  XIV  p.  278. 

1828.  Averci  Wagler,  Isis,  1828,  p.  S59. 

1832.  Balrachia  Mueller,  Isis,  1832  (p.  504). 

1833.  Miura  van  i»er  Hoeven,  llandb.  Dierk.,  II,  Pt.  2,  p.  307 

1835.  Ilcttf'omorpha  Fitzinger,  Ann.  Wien  Mus.,  1.  p.  107. 

1S39.  Rani/or  mia  Hogg,  Mag.  Nat.  Hist.  (n.  s.),  111.  p.  271. 

1S55.  Batrachii  van  i>er  IIoeven,  Handb.  Dierk.,  2  ed.,  11,  p.  4(58. 

186(5.  Anura  Haeckel,  Geii.  Morpliol.,  II,  p.  cxxxn 

1878.  Acauduta  Knauer,  Naturg.  Lurche,  p.  100. 

The  name  adopted  for  this  order  varies  greatlv  with  the  various 
authors.  Thus  Salientia,  Anura,  and  Ecaudata  are  used  almost  indis¬ 
criminately.  Of  these  Salientia  is  the  oldest. 

It  is  perfectly  true  that  the  various  rules  for  zoological  nomencla¬ 
ture  do  not  compel  a  strict  application  of  the  law  of  priority  to  groups 
higher  than  genera,  and  that  the  A.  O.  V .  code  specifically  proclaims 
this,  but  the  principle  underlying  the  modem  way  of  fastening  a  name 
to  a  genus  is  very  different  from  that  involved  in  naming  an  order  or  a 
class.  The  ends  in  view  are  different,  and  the  modus  operandi  must 
also  be  different.  Nobody  nowadays  in  applying  a  generic  term 
cares  the  least  whether  the  name,  as  originally  proposed,  covers  the 
same  aggregate  of  species,  oven  approximately,  as  the  genus  to  which 
he  attaches  it,  or  not.  It  is  enough  that  a  single  species,  the  type 
species,  is  included  in  the  original  group  and  in  the  one  adopted. 
This,  liov  ever,  is  a  comparatively  modern  view.  In  the  earl}"  days, 
when  generic  terms  were  few,  and  long  before  the  term  “  type-species’’ 
or  “  genotype ”(!)  was  invented,  it  happened  quite  frequently  that 
authors  selected  a  new  generic  name  for  a  group  which  contained  the 
essential  elements  of  one  previously  named,  simply  because  his  group¬ 
ing  was  not  coextensive  with  that  of  his  predecessor's.  But  as  new 
discoveries  and  closer  studies  multiplied  the  genera,  and  the  views 
as  to  their  compass  became  more  and  more  divergent,  it  was  found 
impossible  to  adhere  to  such  a  principle  as  far  as  generic  terms  were 
concerned. 

Not  so  with  the  terms  for  orders  and  classes.  It  has  always  been 
the  recognized  custom  to  employ  a  name  embracing,  at  least  approxi¬ 
mately,  an  assembly  of  genera,  or  orders,  coextensive  with  it  when 
first  proposed.  The  inconvenience  caused  by  the  coining  of  new 
names  of  groups  higher  than  genera  has  been  small  compared  to  the 
convenience  of  knowing  approximately  the  extent,  of  a  group  by  the 
name  applied  to  it.  A  good  reason  why  it  is  inconvenient  and 
inexpedient  to  apply  strictly  the  law  of  priority  to  such  higher  groups 
is  the  fact  that  we  know  no  such  thing  as  a  u  type  genus  ’’  or  a  “type 
order*’  by  the  aid  of  which  the  name  of  the  order  or  the  class  can  be 
arbitrarily  fixed,  even  if  it  were  desirable  to  do  so. 
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As  a  general  proposition  it  may  be  stated  that  there  is  but  little 
divergence  among  authors  with  regard  to  the  names  of  classes  and 
orders.  Common  usage  has  in  most  eases  been  too  strong  for  the 
extremists,  who  have  either  tried  to  apply  names  according  to  priority 
or  who  have  inflicted  new  ones  every  time  the  “rank"  of  the  group 
was  changed  or  a  trifling  component  part  shifted  from  one  group  to 
another,  or  whose  fine  linguistic  sensitiveness  compelled  them  to 
improve  the  name  and  render  its  form  “classic.”  There  are  names 
which  it  has  been  impossible  to  dislodge,  which  are  employed  almost 
unanimously.  These  it  would  be  folly  to  attempt  to  disturb. 

The  principle  which  has  guided  me  in  selecting  the  names  of  orders 
and  classes  may  be  stated  briefly  as  follows:  In  cases  where  a  term 
has  not  received  a  practically  universal  acceptance  the  oldest  known 
group  name  (above  a  generic  name  and  later  than  175S)  is  applied, 
which  covers  approximately  the  same  aggregate  of  genera,  irrespec¬ 
tive  of  the  comparative  rank  assigned  to  the  group  by  the  original 
namer,  provided  its  form  is  not  the  plural  of  a  current  genus  in  the 
same  class,  nor  that  now  universally  adopted  for  superfamilies,  fami¬ 
lies,  and  subfamilies. 

The  application  of  this  principle  may  be  shown  by  a  fewT  examples. 
Thus  Salientia  is  adopted  as  being  the  oldest  known  group  name  for 
the  present  order,  because  when  originally  proposed  it  covered  the 
same  aggregate  of  genera  as  now,  and  none  of  the  later  names  of  the 
same  compass  have  received  universal  acceptance.  On  the  other 
hand,  Gradientia  has  been  rejected,  although  it  is  older  than  Caudata, 
and  the  latter  adopted,  because  the  term  Gradientia,  as  originally 
proposed,  embraced  the  saurian  reptiles  as  well.  Oppel’s  Squamata 
has  been  accepted  for  the  reptilian  order  containing  the  lizards  and 
snakes,  although  it  included  the  crocodiles,  a  discrepancy  too  slight  to 
affect  the  general  applicability  of  the  term.  Again,  Testudinata, 
although  proposed  four  years  later  than  Link’s  Cataphractse,  has  been 
accepted  in  preference  to  the  latter  (after  the  elimination  of  the 
older  terms  Testudines  and  Chelonia  as  conflicting  with  the  earlier 
or  synchronous  generic  names  Testuclo  and  Chelonia)  because  of  the 
comparative  currency  of  that  term,  as  against  the  almost  total 
obscurity  of  the  one  coined  by  Link.  Finally,  the  suborder  contain¬ 
ing  the  soft-shelled  turtles  is  called  Chilotse  in  spite  of  the  fact  that  the 
term  Trionychoidea  is  both  earlier  and  commonly  adopted,  the  reason 
for  the  rejection  of  the  latter  name  being  that  its  form  is  identical 
with  that  of  the  superfamily. 

The  Salientia  may  be  divided  into  three  suborders,  viz,  Aglossa, 
Linguata,  and  Costata,  of  which  the  first  one  is  distinguished  by  having 
the  eustachian  tubes  united  into  a  single  pharyngeal  opening  and 
no  tongue,  while  the  last  one  is  amply  characterized  by  the  presence 
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of  ribs.  The  Aglossa  are  only  found  in  Africa  and  South  America; 
the  other  two  suborders  are  represented  within  our  area. 

Suborder  COSTATA. 

1879.  Costal  i  Lataste,  Art.  Soc.  Linn.  Bordeaux,  XXX1I1.  1879,  p.  339. 

Salientia  having  a  tongue;  eustaehian  tubes,  when  present,  with 
two  pharyngeal  openings;  ribs  present  and  a  pair  of  transverse  proc¬ 
esses  near  the  proximal  end  of  the  coccyx.  Larva)  with  one  spiracu- 
lum  in  the  middle  of  the  thoracic  region. 

The  Costata,  which  embrace  only  one  family,  the  Discoglosskhn, 
have  a  very  wide  and  disconnected  distribution  showing  their  great 
antiquity  and  fully  bearing  out  the  verdict  of  Professor  Howes,  based 
upon  anatomical  investigations,  that  they  are  “by  far  the  least 
modified  of  living  anura.”  a 

The  principal  center  of  distribution  at  present  is  central  and  south¬ 
ern  Europe,  where  three  genera  together  with  five  species  are  at 
home,  one  of  these  species  extending  its  range  into  northwestern 
Africa  and  another  into  central  Russia.  At  the  other  extreme  of 
the  Palearctie  region  another  species  of  one  of  the  European  genera 
maintains  its  isolated  existence,  namely,  the  species  to  be  treated  of 
in  this  work,  while  in  the  Yunnan  region  another  one  has  recently 
been  discovered.  Two  more  genera  belong  to  this  family,  both 
widely  removed  from  the  above,  namely,  Liopdma ,  the  single  species 
of  which  is  the  only  batrachian  occurring  in  New  Zealand  to  which 
antipodal  island  group  it  is  peculiar  and  where  it  seems  to  be  very 
rare,  and  Ascaphus,  represented  thus  far  by  two  specimens  only,  of 
a  single  species,  A.  truei ,  which  has  recently  been  discovered  in  the 
State  of  Washington,  not  far  from  the  Pacific  coast.  The  extreme 
rarity  of  the  last  two  species  would  seem  to  indicate  that  they  are 
nearing  extinction.6 

Family  DISCOGLOSSIDrE. 

Only  this  family  is  included  in  the  suborder. 

Genus  BOMBINA*'  Oken. 

1810.  Bambino  Oken,  Lehrb.  Zoo].,  II,  p.  207  (type,  Rana  bombina). 

1820.  Bombinator  Meruem,  Tent.  Syst.  Ample,  p.  178  (same  type). 

1830.  Bombitafor  Wauler,  Nat.  Syst.  Ample,  p.  200  (emendation). 

a  Proe.  Zool.  Soc.  London,  1888,  pp.  178,  500. 

^  See  Stejnoger,  A  Resume  of  the  Geographical  Distribution  of  the  Discoglossoid 
Toads  in  the  Light  of  Ancient  Land  Connections,  in  Bull.  Amor.  Geogr.  Soc., 
XXXVII,  No.  2,  Feb.  1905,  pp.  91  93;  and  The  Geographical  Distribution  of  the  Bell- 
Toads,  in  Science  (n.  s.),  XXII,  Oct.  20,  1905,  p.  502. 

c  From  the  medieval  Latin  verb  bombimur,  to  utter  a  bombus,  a  loud  hollow  sound, 
such  as  the  stroke  of  a  bell. 
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Bombina  orientalis.  (From  Boulenger.) 

For  explanation  of  plate  see  page  554. 
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The  genus  Bombina  has  a  very  curious  distribution.  Two  species, 
Bombina  bombina  (Linnaeus)  and  Bombina  salsa  a  (Schrank),  occur 
in  Europe,  the  former  in  northern  and  eastern  central  Europe.  The 
latter,  which  seems  to  embrace  several  local  forms,  such  as  B.  salsa 
pachypus  ( =  Bombinator  apenmnicus  Gistel  and  Bronne,  1850),  in 
Italy,  B.  salsa  nigriventris  (Dueringen)  in  Bosnia  and  Montenegro, 
B.  salsa  kolombatovici  (Bedriaga)  in  Dalmatia,  etc.,  occupies  France, 
parts  of  southern  central  Europe,  Italy,  and  the  Balkan  peninsula. 
None  of  these  species  extends  eastward  beyond  the  Volga.  A  third 
species  of  the  genus  occurs  in  eastern  Asia,  though  probably  not  to 
the  west  of  a  line  through  Lake  Baikal.  A  fourth  species,  Bombina 
maxima ,  has  recently  been  described  from  Yunnan  at  an  altitude  of 
6,000  feet, 

BOMBINA  ORIENT  A  LIS  l>  <  Boulenger). 

Plate  VII. 

1878.  Bombincitor  ic/ncus  Martens,  Preuss.  Expod.  Ost-Asien,  Zook,  I,  p.  884 
(not  of  Laurenti)  (Cliefu,  X.  China). — Boulenger,  Cat,  Bair.  Sal.  Brit, 
Mas.,  1882,  p.  447  (part:  Cliefu,  China). — Boettgeu,  Offenbach.  Ver. 
Naturk.  24-25  Bor.,  1885,  p.  104  (Cliefu). 

1890.  Bombincitor  oricntalis  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.  1890, 
p.  143,  pi.  ix,  fig.  2c  (type-localities,  X.  China,  Korea,  Khabarovka; 
types  in  Brit.  Mas.);  Proe.  Zool.  Soc.  London,  1890,  p.  32(5  (Cliefu;  Korea; 
Ussuri). — Werner,  Abh.  Bayer.  Akacl.  Wiss.,  (Mucnclien)  II  Klassc, 
XXII,  Pt.  2,  1904,  p.  359  (Tsingtau,  China).—  Xikolski,  Zap.  Imp. 
Akad.  Nauk,  S.  Peterburg,  (S)  XVII,  Xo.  1  (1905)  ]).  415  (Vladivostok; 
Korea,  etc.). 

Description  (figs.  39-43). — Adult  male;  U.S.N.M.  No.  17522;  Fusan, 
Korea;  1885;  P.  L.  Jouy,  collector.  Vomerine  teeth  in  two 

a  In  his  Tailless  Batraehians  of  Europe,  p.  322,  footnote,  Doctor  Boulenger,  in 
adopting  the  sixteen  years  younger  name  Rana  agilis  in  preference  to  the  older  R. 
dalmatina,  as  required  by  “the  strict  application  of  the  law  of  priority,”  pleads  that 
“this  is  one  of  those  cases  in  which,  it  appears  to  me,  conservatism  is  desirable,” 
and  he  continues:  “Similar  considerations  have  guided  me  in  the  naming  of  the  two 
species  of  the  genus  Bombincitor ,  and  I  hope,  in  the  interest  of  stability  of  nomenclature 
they  will  commend  themselves  to  future  workers.”  It  is  indeed  not  uncommon  to 
hear  the  breaking  of  this  law  termed  “conservatism,”  and  certainly  the  conserva¬ 
tives  ought  to  know  if  that  is  a  correct  definition,  but  we  radicals  prefer  to  sul unit 
to  the  law  as  the  only  means  of  obtaining  the  desired  “stability  of  nomenclature.” 
If  Boulenger,  in  the  two  cases  cited,  had  followed  the  law  we  would  by  this  time 
have  reached  stability  in  their  cases,  while  now  it  has  been  postponed  probably  for 
a  generation.  Who  is  to  decide  in  which  cases  it  is  allowable  to  break  the  law  and 
substitute  “conservatism?”  A  simple  “it  appears  to  me”  applied  here  and  there 
by  a  dozen  herpetologists  would  cause  a  fine  “stability!” 

b  Eastern. 

c  Reproduced  in  this  work  on  Plate  VII. 
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small  transverse  oval  groups  behind  the  level  of  the  choanae; 
tongue  oval,  truncate  behind,  large,  adherent  all  around;  snout  flat, 
rounded,  without  canthus  rostralis;  nostrils  on  top  of  snout  about 
halfway  between  eye  and  tip  of  snout,  distance  from  each  other 
equaling  the  interorbital  space,  which  is  narrower  than  the  upper 
eyelids;  no  tympanum;  parotoid  gland  long,  narrow,  indistinct;  no 
gular.sac;  a  very  faintly  indicated  gular  fold;  fore  leg  well  developed, 
longer  than  half  the  length  of  head  and  body  ;  fingers  short,  depressed, 
first  shortest,  third  longest,  second  and  fourth  of  about  equal  length; 
no  subarticular  tubercles,  but  a  large  and  distinct  inner  palmar  pad 
and  a  smaller  indistinct  outer  one;  a  large  patch  of  horny  nuptial 
excrescences  on  the  inner  side  of  the  fore  arm,  and  smaller  patches 
on  the  inner  side  of  the  large  palmar  pad,  and  of  first,  second,  and  third 
toes;  when  hind  leg  is  carried  forward  along  the  side,  the  heel  reaches 


39 


moutii;  42 
U.S.N.M. 


>;  40,  SIDE  OF  head;  41,  OPEN 
INDERSIDE  OF  RIGHT  HAND  SHOWING  NUPTIAL  EXCRESCENCES;  43,  FOOT.  No.  17522, 


the  corner  of  the  mouth  and  tarso-metatarsal  joint  slightly  beyond 
the  tip  of  the  snout;  *  tibia  equals  distance  from  base  of  inner  meta¬ 
tarsal  tubercle  to  tip  of  longest  toe;  heels  just  meet  when  the  femurs 
are  placed  at  right  angles  to  the  axis  of  the  body;  toes  short,  webbed 
nearly  to  their  tips,  webs  deeply  excised,  third  toe  longer  than  fifth; 
no  subarticular  tubercles;  inner  metatarsal  tubercle  small  and  weakly 
developed,  no  outer  tubercle;  no  nuptial  excrescences  on  toes;  upper 
surface  covered  with  closely  set  and  irregularly  arranged  prominent 
tubercles  of  varying  size,  all  sprinkled  over  with  minute,  dark  brownish 
points  and  each  surmounted  by  one  or  more  horny  spines,  the  base 
of  which  is  pale  and  the  tip  blackish  brown;  underside  smooth,  with 
the  posterior  part  of  the  belly  and  proximal  parts  of  femurs  somewhat 
rugose;  outer  side  of  sole  of  feet  and  underside  of  base  of  fifth  toe 
with  spines  like  the  upper  side.  Color  (in  alcohol)  above  dark  drab- 
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gray,  with  irregular  obscure  dusky  spots  and  dusky  cross-markings 
on  the  limbs;  a  pale  sage-green  spot  of  irregular  outlines  across  the 
back  between  the  fore  legs  and  two  smaller  ones,  still  more  indefinite 
on  each  side  of  the  back  about  the  middle;  a  pale  longitudinal  stripe 
on  the  tip  of  the  snout  from  the  leyel  of  the  nostrils  to  the  lip;  lips 
dusky;  underside  pale  buff  (red  in  life),  with  numerous  blackish, 
sharply  defined,  irregular  spots;  palms  buff  (red),  separated  from  the 
similarly  colored  under  surface  of  the  fore  arm  by  a  black  wristband; 
a  large  buff  (red)  spot  on  the  inner  side  of  the  plantar  surface,  involving 
the  entire  first  toe,  below  and  above,  and  continuous  with  the  sim¬ 
ilarly  colored  patch  on  the  inner  side  of  the  tarsus;  tips  of  all  the 
digits  abruptly  and  bright  buff  (red)  above  and  below. 

Dimensions . 


Tip  of  snout  to  vent . .  44 

Tip  of  snout  to  gular  fold .  10 

Width  of  hoad . 10 

Width  of  interorbital  space .  3 

Fore  log .  25 

Hind  leg,  from  vent .  02 

Foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe .  IS 


Sexual  variation —  The  males  of  this  species  during  the  breeding 
season  possess  groups  of  blackish  horny  excrescences  on  the  inner 
side  of  fore  arm,  palmar  tubercle  and  first,  second,  and  third  fingers 
exactly  as  in  Bombina  salsa;  but,  unlike  the  latter,  there  are  none  on 
the  posterior  extremities.  In  the  female  the  fingers  are  longer  and 
slenderer,  especially  the  outer  one.  The  dorsal  spines  and  asperities 
are  smaller. 

Color  variation. — In  the  series  before  me  there  is  very  little  devia¬ 
tion  from  the  coloration  of  the  underside  as  described  above.  In  two 
specimens,  Nos.  17527  and  17530,  the  blackish  markings  are  larger, 
especially  in  the  latter,  in  which  the  underside  may  be  described  as 
black  with  buff  (red)  spots;  in  both,  the  plantar  light  patch  is  sepa¬ 
rated  from  the  tarsal  patch  by  a  narrow  black  bridge,  in  No.  17530 
only  on  one  foot,  however.  The  upper  surface  is  considerably  more 
olive  in  some  specimens  and  the  dusky  spots  and  markings  above 
much  better  defined  and  darker. 

Habitat. — 1 The  eastern  bell-toad  is  confined  to  northeastern  China, 
Korea,  and  the  Ussuri  country.  Specimens  from  all  of  these  localities 
are  in  the  British  Museum.  The  U.  S.  National  Museum  possesses 
nine  specimens  collected  in  1SS5  by  P.  L.  Jouy  near  Fusan,  Korea. 
Pleske’s  specimens  from  Vladivostok  are  in  the  Academy  Museum  in 
St.  Petersburg,  and  the  Hamburg  Museum  also  has  it  from  the  same 
locality  (No.  862),  collected  by  Dieckmann  in  1S94.  In  the  St. 
Petersburg  Museum  there  are  also  specimens  collected  by  Poljakow 
at  the  Novgorodski  Port,  Possiet  Bay. 
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List  of  specimens  of  Bambino  orientalis. 


U.  S. 
N.M. 
No. 

Sex. 

1 

Locality. 

When 

col¬ 

lected. 

My  whom  col¬ 
lected. 

17522 

Male  a . 

Fusan,  Korea . 

1885 

P.  L.  Jouy. 

17523 

. do . 

. do . * . .. 

1SS5 

Do. 

17524 

. do . 

. do . 

1885 

Do. 

17525. 

. do . 

. do . 

1SS5 

Do. 

17529 

. do . 

. do . 

1885 

Do. 

17527 

. do  b . 

. do . 

1885 

Do. 

1752S 

. do . 

. do . 

1885 

Do. 

17529 

Female . 

. do . 

1885  | 

Do. 

17530  i 

Male  ft . 

. do . 

1885  1 

Do. 

a  Description,  p.  51 ;  figs.  39-43.  ft  1\  53. 

Suborder  LINCUATA. 

1845.  Lingunto  Graveniiorst,  Thierreich,  p.  43. 

1847.  Phnneroglossn  Gervais,  Diet.  d’Hist.  Nat.,  IX,  p.  721. 

Salientia  having  a  tongue;  eustachian  tubes  with  two  pharyngeal 
openings;  lacking  ribs  and  transverse  process  to  urostyle.  Larvae 
with  one  spiraculum  on  left  side  only. 

The  term  Ranx  phanerofflossx  used  in  1S30  by  Wagler  (and  usually 
quoted  simply  as  “  Phaneroglossa”)  included  the  majority  of  both 
Salientia  and  Caudata.  Dumeril  and  Bibron  first  restricted  the 
“Phaneroglosses”  (first  latinized  by  Gervais  in  1847,  so  far  as  I  have 
been  able  to  ascertain)  to  the  Salientia  with  a  tongue,  therein  including 
also  the  Discoglossidae.  Those  who  still  regard  these  as  belonging  to 
the  same  suborder  as  the  other  tongued  Salientia  will  probably  retain 
the  name  Phaneroglossa.  Gravenhorst’s  Linguata  may  then  be  re¬ 
stricted  to  the  latter  without  the  genera  having  ribs.  Originally,  it 
is  true,  it  was  meant  to  be  equivalent  to  the  Phaneroglosses,  but  it 
has  never  been  accepted  for  them,  and  the  Discoglossidae  form  so  small 
a  portion  that  it  is  better  to  retain  it  as  here  defined  than  to  create 
a  new  name. 

The  families  to  which  the  toads  and  frogs  inhabiting  our  region 
belong  may  be  distinguished  as  follows: 

KEY  TO  FAMILIES. 

a1  Clavicle  and  coracoid  of  each  side  connected  by  a  longitudinal  arched  cartilage, 


which  overlaps  that  of  the  opposite  side. 

bl  Both  jaws  toothless . . .  .Bufonid.e 

b 2  Upper  jaw  toothed . Hylid.e 

a2  Clavicles  and  coracoids  of  both  sides  firmly  united  by  a  single  median  cartilage. 

b 1  Both  jaws  toothless;  sacral  diapophyses  dilated . . . . Engystomid.e 

b2  Upper  jaw  toothed;  sacral  diapophyses  not  or  but  slightly  dilated . Ranid.e 


The  characters  of  the  two  groups  indicated  by  a1  and  a2  correspond 
to  those  of  Cope’s  Arcifera  and  Firmisternia,  respectively,  divisions 
which  Boulenger  calls  “series.” 
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As  the  employment  of  the  systematic  arrangement  given  above  for 
purposes  of  identification  would  necessitate  dissection  of  the  speci¬ 
mens,  I  add  the  following  artificial  Key,  by  which  the  Salient  la 
occurring  within  our  limits  may  be  referred  to  their  respective 
families  by  external  characters  alone: 

KEY  TO  THE  JAPANESE  FAMILIES  OF  TAILLESS  BATRACH1 ANS. 

a1  Digits  without  sub-articular  tubercles;  pupil  triangular  (Suborder  Costata) _ 

DiscociLossin.E.  p.  50 

a2  Digits  with  sub-articular  tubercles;  pupil  round  or  horizontal  (Suborder  Ling  fatal 


bl  A  parotoid  gland . Bufoxid.e,  p.  55 

b2  No  parotoid  gland. 

c1  Tongue  without  posterior  prolongations  or  “horns.” 

dl  Upper  jaw  toothed . Hylld.e,  p.  75 

d2  Upper  jaw  toothless . Exgystcluule,  p.  87 

c2  Tongue  with  two  posterior  horn-shaped  prolongations . Raxid.e,  p.  92 


Family  BUFOXID.E. 

A  large  family  having  no  maxillary  teeth,  a  large  parotoid  gland 
behind  the  head,  shoulder-girdle  arciferous,  and  lateral  sacral  pro¬ 
cesses  dilated.  Distributed  over  the  entire  globe,  except  the  polar 
regions,  New  Zealand,  and  Polynesia.  Some  forms  are  aquatic,  some 
arboreal,  some  burrowing  in  their  habits,  but  most  are  terrestrial. 
They  feed  largely  on  insects,  and  are  among  the  best  friends  of  the 
farmer  and  gardener,  by  whom  they  ought  to  be  protected  instead 
of  persecuted  and  exterminated,  as  the}"  usually  are,  on  account  of 
their  often  unattractive  appearance. 

Only  one  genus  is  represented  within  the  territory  covered  bv  this 
work. 

Genus  BUFOfl  Laurenti. 

176S.  Bufo  Laurenti,  Svn.  Rept.,  p.  25  (type,  B.  vulgaris). 

178S.  Buffo  Lacepede,  Hist.  Nat.  Quadr.  Ovip.,  I,  Syn.  Meth.  (emendation)  . 

1814.  Batrachus  Rafinesque,  Speech  io  Sci.,  (Palermo),  II,  fase.  7  (substitute 

for  Bufo). 

1815.  Bufotes  Rafinesque,  Analyse  Nat.,  p.  78  (substitute  for  Bufo). 

1816.  Calamita  Oken,  Lehrb.  Zool.,  II,  p.  209  (type,  B.  calamita;  not  of  Schneider 

1799). 

1828.  Cliascax  Ritgen,  Nova  Acta  Acad.  Carol.  Leop.,  XIV,  p.  278  (type,  Bombi- 
nator  strumosus). 

1843.  Phryne  Fitzinger,  Syst.  Rept.,  p.  32  (type,  B.  vulgaris). 

1843.  Phrynoidis  Fitzinger,  Syst.  Rept.,  p.  32  (type,  B.  as  per). 

1804.  Epidalea  Cope,  Proc.  Phila.  Acad.,  1864,  p.  181  (type,  B.  calamita). 

The  above  synonyms  are  based  upon  species  occurring  within  our 
limits  or  are  additional  to  those  found  in  previously  published  syn¬ 
onymies.  The  other  synonyms  of  Bufo  are  too  numerous  to  be 
reproduced  here. 

The  status  of  the  Japanese  toads  is  still  very  unsatisfactory. 


a  The  Latin  word  for  toad. 
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It  will  bo  remembered  that  Schlegel,  in  Fauna  Japaniea,  described 
the  toad  of  Japan  as  a  variety  of  the  European  toad,  to  which  he 
attached  the  name  Bufo  vulgaris  japonicus ,  suppressing  Boie’s  name 
B.  prate. vtatus ,  as  he  says,  ‘k because  of  the  great  affinity  which  this 
toad  has  to  that  of  Europe,  of  which  it  is  the  representative  in  Japan.” 
The  differences  indicated  by  him  are  chiefly  those  of  coloration. 

Camerano,  in  1870,  found  the  differences  to  be  of  such  a  character 
as  to  induce  him  to  regard  the  Japanese  toad  as  a  species,  Bufo 
japomcus ,  his  principle  being  that  any  well-defined  local  form  should 
be  so  considered.  His  material  consisted  of  IS  specimens  in  the 
Zoological  Museum  at  Turin,  nearly  all  being  from  Tokyo  and  Yoko¬ 
hama. 

In  the  following  year,  1880,  we  find  both  Lataste  and  Boulcnger 
treating  of  the  subject.  The  former,  who  examined  fourteen  speci¬ 
mens  from  Peking  and  two  specimens  from  Japan  (lent  him  by  Cam¬ 
erano),  expresses  himself  in  favor  of  recognizing  a  Bufo  vulgaris 
japonicus ,  while  the  latter,  with  sixteen  specimens  from  various 
Chinese  localities  and  five  Japanese,  pronounced  in  favor  of  an  undi¬ 
vided  Bufo  vulgaris .  The  chief  characters,  he  stated,  are  the  more 
prominent  and  spinous  warts  and  the  black  horny  layer  on  various 
parts  of  the  body,  the  rather  larger  head,  and  the  blackish  stripe  on 
the  flanks.  None  of  these  characters  appears  to  him  to  be  constant, 
and  he  adds  that  if  the  Japanese  form  should  be  separated  from  the 
European  it  should  certainly  also  be  separated  from  the  Chinese: 
l‘But  I' do  not  think  that  distinction  necessary.”  This  conclusion 
he  adhered  to  in  his  Catalogue  of  Batraehia  Salientia,  issued  two 
years  later.  It  should  be  noted,  however,  that  in  the  description  of 
the  species  he  was  obliged  repeatedly  to  make  exceptions  for  Chinese 
or  Japanese  specimens. 

Additional  material  did  not  alter  lvis  view,  for,  in  1890,  in  a  paper 
on  the  reptiles  and  batrachians  of  Amurland,  he  treats  of  Bufo  vul¬ 
garis  in  the  following  language: 

Its  eastern  range  extends  over  nearly  the  whole  of  (Tina  and  Amoorland  and  Japan. 
The  differences  between  European  and  Japanese  specimens,  which  consist  chiefly  in 
the  greater  size  and  perfect  distinctness  of  the  tympanum,  the  black  lateral  stripe, 
and  t he  deep  black  spots  or  marblings  of  the  lower  parts  in  tin*  latter,  are  completely 
bridged  over  by  the  Chinese  and  Manchurian  specimens.  Specimens  from  lehang, 
on  the  Yangtse  Kiang.  and  Xingpo  come  nearest  the  Japanese,  from  which  they  do 
not  differ  in  coloration;  but  the  tympanum'  although  as  distinct,  is  not  so  large.  Spec¬ 
imens  from  Shanghai,  Chefoo,  Peking,  and  Korea  are  intermediate  between  the  latter 
and  the  European;  the  tympanum  is  always  very  distinct,  but  varies  considerably  in 
size;  the  dark  lateral  stripe  is  usually  ill-defined  or  absent,  and  the  belly  may  be 
either  largely  spotted  with  black  or  almost  immaculate.  Judging  from  the  two  speci¬ 
mens  collected  at  (Tabarowka  by  Hr.  Dorries,  the  northernmost  form  is  still  nearer  the 
European;  the  tympanum  is  rather  small,  but  perfectly  distinct,  the  belly  is  immac¬ 
ulate,  and  the  coloration  might  be  said  to  be  identical  with  that  of  European  speci¬ 
mens,  but  for  the  presence  of  tract's  of  a  light  vertebral  line,  as  is  often  found  in  speci¬ 
mens  from  Japan,  Korea,  and  Northern  (Tina. 
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This  statement  is  almost  literally  repeated  in  his  latest  work  on  the 
Tailless  Batra chians  of  Europe  (1898). 

In  the  meantime  (1883)  lie  had  described  and  figured  a  Bufo  for¬ 
mosus  from  two  specimens  collected  by  the  Challenger  Expedition  at 
Yokohama,  which  “in  its  general  characters  agrees  with  Bufo  vul¬ 
garis,  especially  the  Japanese  form.”  The  main  distinctions  relied  on 
are  the  large  size  of  the  tympanum,  the  greater  length  of  the  hind  leg, 
the  more  elongate  digits,  more  excised  webs  of  the  hind  foot,  and  the 
shortness  of  the  first  finger. 

Nothing  more  is  heard  of  this  species.  In  the  subsequent  discus¬ 
sions  of  the  “Japanese  form  ”  of  Bufo  vulgaris  there  is  not  the  slightest 
reference  to  it.  The  fact,  however,  that  the  name  is  not  included  in 
Boulenger’s  synonymy  of  Bufo  vulgaris  in  his  Tailless  Batrachians 
of  Europe,  nor  the  types  in  the  list  of  specimens  appended,  seems  to 
indicate  that  he  still  maintains  its  distinctness,  although  some  doubt 
arose  in  my  mind  upon  seeing  that  in  the  appendix  to  the  latter  work 
he  enumerates  a  specimen  from  Dagoshima/1  collected  by  Doctor 
Anderson  in  May,  18S4,  under  Bufo  vulgaris.  To  me  this  specimen, 
which  the  authorities  of  the  British  Museum  kindly  allowed  me  to 
examine  in  1898,  is  a  strongly  marked  Bufo  formosus  with  the  types 
of  which  I  compared  it. 

Much  of  the  uncertainty  is  probably  due  to  the  confusion  of  these 
two  toads  in  Japan.  Thus,  on  examining  the  large  series  in  the 
Leiden  Museum  upon  which  Schlegel  founded  his  Bufo  vulgaris 
japonicus, I  discovered  that  lie  had  both  forms  before  him.  I  think  it 
is  also  certain  that  Camerano  based  his  conclusion  of  the  specific  dis¬ 
tinctness  of  Bufo  japonieus,  or  B.  prsetextatus,  as  he  called  it  in  his 
elaborate  paper  of  1901,  upon  true  Bufo  formosus. 

The  status  of  the  Japanese  toad  resolves  itself  into  three  queries: 

(1)  Is  there  more  than  one  species  of  Bufo  in  Japan  ? 

(2)  Is  one  of  these  identical  with  the  species  on  the  mainland  ? 

(3)  In  case  of  different  forms  being  recognized,  what  names  are  to  be 
employed  ? 

First,  then,  are  there  more  than  one  species  of  Bufo  in  Japan  proper? 
In  the  material  which  I  have  had  an  opportunity  to  examine,  viz,  13 
specimens  in  the  Leiden  Museum,  9  specimens  in  the  British  Museum, 
and  36  in  our  own  National  Museum,  there  appear  to  be  three  forms. 
One  has  larger  tympanum,  longer  limbs,  slenderer  digits,  much  more 
deeply  excised  webs,  longer  and  narrower  parotoids,  and,  as  a  rule, 
the  first  finger  shorter  than  the  second.  This  is  the  so-called  B.  for¬ 
mosus,  That  we  have  not  to  do  with  sexual  or  seasonal  differences 
seems  plain.  Thus  the  males  with  the  nuptial  asperities  on  their 
fingers,  which  under  this  assumption  would  have  the  greatest  extent 

a  Probably  l>ogasliima,  near  Miyanoshta. 
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of  web,  on  the  contrary  show  a  minimum  size  of  the  interdigital 
membranes. 

A  very  similar  form,  possibly  confined  to  Shikoku,  having  the 
deeply  excised  webs,  long  parotoids,  long  limbs,  and  slender  digits,  is 
very  near  to  B.fonnosus ,  but  has  a  much  smaller  tympanum  and  first 
and  second  fingers  subequal. 

The  third  form  is  characterized  by  small  tympanum,  stouter  and 
shorter  limbs,  much  larger  webs,  the  true  B.  jnpomcus. 

In  spite  of  the  general  similarity  in  coloration  and  otherwise  it  is 
difficult  to  escape  the  conclusion  that  the  Japanese  toads  represent 
three  more  or  less  distinct  forms,  and  as  it  is  at  present  impossible  to 
establish  their  interrelationship  clearly  it  is  thought  best  to  designate 
them  by  binominal  appellations.  The  great  difficulty  arises  in 
ascribing  definite  geographical  limits  to  them.  Unfortunately,  a 
large  number  of  the  specimens  examined  are  without  indication  of 
their  exact  origin.  Thus  all  the  specimens  in  the  Leiden  Museum 
collected  by  Buerger  and  von  Siebold  are  only  labeled  u  Japon  A  Sev¬ 
eral  in  the  British  Museum  are  similarly  deficient.  The  only  true 
B.  japonicus  with  a  definite  locality  attached  seems  to  be  one  from 
Kobe  in  the  British  Museum  and  one  from  Miyakoshima  in  Science 
College  Museum.  On  the  other  hand,  it  would  almost  appear  as  if  all 
the  B.fonnosus  of  which  the  exact  locality  are  known  came  from  near 
Tokyo  and  Yokohama  (Camerano’s  specimens;  types  in  British 
Museum;  specimens  in  United  States  National  Museum)  and 
Dagoshima,  wherever  that  locality  may  be. a  We  have  thus  an  indi¬ 
cation  of  the  B.fonnosus  being  eastern  and  northern,  while  the  one 
with  the  larger  webs,  etc.,  may  be  more  western. 

Finally,  the  only  authentic  locality  from  which  I  have  seen  speci¬ 
mens  of  the  new  form,  further  on  described  as  B.  smith i ,  is  the  island 
of  Shikoku.  There  is  a  specimen  in  the  Imperial  Museum  in  Ueno 
Park,  Tokyo,  apparently  belonging  to  this  form,  which  was  in  a  bottle 
with  the  type  specimen  of  Poly pedate s  ishikavw  and  said  to  have  come 
from  Okinawa  shima,  Riu  Kiu.  As  no  toad  has  been  recorded  by  any 
collector  from  that  archipelago,  the  locality  given  becomes  very 
doubtful. 

The  next  question  then  is  whether  any  one  of  the  forms  which  we 
thus  recognize  as  occurring  in  Japan  is  identical  with  the  toads  occur¬ 
ring  on  the  mainland.  I  have  already  quoted  Boulenger  to  the  effect 
that  there  are  several  forms,  though  lie  does  not  recognize  them  by 
name  because  they  intergrade.  Let  it  be  understood  at  once  that  the 
form  in  Japan  most  remote  from  the  mainland  forms  is  B.  fonnosus. 
It  is  consequently  the  so-called  B.  vulgaris  japonicus  f\.  e.,  the -one 
with  the  greater  webs,  shorter  parotoids,  shorter  legs,  etc.,  which 

a  If  Dogashima  is  meant,  us  surmised  by  me,  the  locality  agrees  well  with  the 
others. 
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comes  nearest  to  the  mainland  forms.  Boulenger  then  maintains 
that  this  form  approaches  the  Chinese  specimens  from  Xingpo  and 
Yangtse-Kiang,  while  the  Shanghai,  Chefu,  Manchurian,  Korean,  and 
Ussuri  specimens  are  intermediate  between  the  Japanese  form  and 
the  true  European  Bufo  vulgaris.  The  differences  are  chiefly  those 
of  color,  and  the  relative  size  and  distinctness  of  the  tympanum. 
Thus  Boulenger,  in  discussing  the  characters  of  Bufo  for  moms 
asserts  that  a  black  line  bordering  the  lower  up  “  is  constant  in  the 
Japanese  specimens  of  B.  vulgaris ,  absent  in  the  continental  speci¬ 
mens.”  On  the  whole,  my  own  observations  corroborate  those  of 
Boulenger;  yet  while  it  is  admitted  that  the  separating  characters 
are  somewhat  vague  and  uncertain,  it  is  considered  best  to  recognize 
the  various  local  forms  for  the  present  at  least  until  more  abundant 
and  more  reliably  labeled  material  shall  have  been  accumulated.  It 
may  then  be  expedient  to  recognize  three  oriental  forms  of  the 
common  European  toad,  one  from  eastern  South  China,  one  from 
northeastern  China,  Korea  and  Amurland,  and  one  from  Japan.  The 
status  of  a  fourth  one,  B.  sa  ch  aline  nsis ,  is  more  uncertain  yet. 

The  third  and  final  question  now  arises  as  to  the  names  to  be 
applied  to  these  forms.  As  for  the  Japanese  form,  the  question 
is  somewhat  intricate  because  of  the  occurrence  of  several  forms  or 
species  in  the  islands.  Unfortunately  there  is  noticing  in  Boie’s 
description  of  Bufo  jmrte.rtafus  by  which  it  can  be  decided  which  of 
these  he  had  before  him,  and  as  the  type  is  not  in  existence,  his 
name  may  be  left  out  as  unidentifiable.  Schlegcl’s  material  upon 
which  he  based  his  Bufo  vulgaris  japonicus ,  as  has  been  shown,  was 
composed  of  specimens  of  both  forms.  The  illustrations  in  Fauna 
Japonica,  although  very  good,  fail  to  throw  much  light  on  the  ques¬ 
tion,  for  while  the  full  figure  apparently  represents  the  short- webbed 
form  (B.  formosus) ,  the  profile  of  the  head  seems  to  be  taken  from  a 
specimen  with  a  smaller  tympanum,  possibly  from  a  B.  smifhi.  The 
illustrations  as  well  as  the  description  and  the  type-material  conse¬ 
quently  arc  composite.  It  would  then  seem  that  Boulenger’s  action 
in  describing  the  short-webbed  form  as  Bufo  formosus  and  relegating 
B.  vulgaris  japonicus  to  B.  vulgaris  should  not  now  be  undone,  and 
that  the  names  must  stand  as  he  restricted  them. 

The  South  China  form  must  stand  as  Bufo  bufo  ga rgarizans{ Cantor) a 
while  the  North  China  form  probably  is  properly  named  Bufo  bufo 
asiaticus  (Steindaehner),  as  Boulenger  refers  the  Shanghai  specimens 
to  the  same  category  as  the  Chefu  and  Manchurian  ones. 

°1842.  Bufo  gargarizans  Cantor,  Ann.  Nat.  Hist.,  IX,  Am?.  1842,  p.  4S3  (type- 
locality,  Chusan,  China;  types  in  Brit.  Mas.). 

18G0.  ?  Bufo  griscus  IIallowell,  Proc.  Phila.  Acad.,  1800,  p.  r»0(>  i  type-locality, 
marshes  of  Whampoa,  Hongkong;  Stimpson,  collector). 
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The  Japanese  and  North  China  forms  and  species  may  be  distin¬ 
guished  as  follows:" 

KEY  TO  T1IE  SPECIES  OK  IH TO  IN  JAPAN,  FORMOSA,  KOllEA,  AND  SIBERIAN  COAST 

PROVINCE. 

«  1  Top  of  head  without  bony  ridges. 

b  1  Inner  edge  of  tarsus  rounded,  tubercular,  with  no  sharp  cutaneous  fold. 

c 1  Web  between  toes  extending  only  as  far  as  first  basal  phalanx  o*  thiid  toe  and 
one-half  the  first  basal  phalanx  of  fourth  (fig.  48). 

r/1  Diameter  of  tympanum  about  twice  as  large  as  itsdistance  from  the  eye . 

Bufofonnosvs,  p.  00 

(I-  Diameter  of  tympanum  about  equals  the  distance  from  the  eye . 

Bufo  smith ?\  p.  (34 

e2  Web  between  toes  extends  as  far  as  end  of  the  two  basal  phalanges  of  third  toe 
and  first  basal  phalanx  of  fourth. 

( 1 1  Underside  uniform  pale,  or  with  small  black  spots . 

Bufo  bufo  asiaticus,  p.  00 

d'2  Underside  marked  with  large  1 dark  blotches . Bufo  bufo  japoniens,  p.  09 

b2  Inner  edge  of  tarsus  with  a  sharp  cutaneous  fold . Bufo  radflei ,  p.  70 

a2  Top  of  head  with  bony  ridges . Bufo  melanostictus,  p.  72 

BUFO  FORMOSUSb  Boulenger. 

Plate  VIII. 

1838.  Bufo  vulgaris  jo ponicus  Schlegel,  Fauna  Jap.,  Kept.,  pp.  100,  139  (Japan; 
specimens  in  Leiden  Mils.;  part  only):  Sauri  et  Batr.,  pi.  ii,  fig.  0. 

1870.  Bufo  vulgaris  var.  pruUntatus  Martens,  Preuss.  Exped.  Ost-Asien,  I,  p.  384 
(Yokohama)  (not  of  Boie?).—  IIilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr. 
Berlin,  1880,  p.  120. 

1879.  Bufo  japonic  us  Camerano,  At  ti  Aeead.  Torino,  XIV,  Pt.  5,  Apr.,  1879,  p. 
SS4  (Yokohama;  Tokyo;  Mus.  Zool.  Turin;  Aimonin  and  Fontanesi, 
collectors). 

1883.  Bufo formosus  Boulenger,  Proc.  Zool.  Soc.  London,  1883,  p.  140,  pl.  xxiii.r 
(type-locality,  Yokohama;  types  in  British  Museum;  Challenger  Exped. 
collect.) — Okada,  Cat.  Vert.  Jap.,  1891,  p.  6(3. — Boettger,  Kat.  Batr. 
Mas.  Scnckenberg.,  1S92,  p.  37  (Xikko;  Nippon;  Japan). 

1900.  Bufo  prate.vtatus  Camerano,  Mem.  Aeead.  Torino,  (2)  L,  p.  113;  author’s 
separate,  p.  33,  pis.  i-ii  (not  of  Boie?). 

Bufo  formosus  is  most  easily  distinguished  from  B,  japonicus  by  its 
longer  fore  limbs,  longer  and  slenderer  digits,  and  much  shorter  webs 
between  the  toes.  The  alleged  difference  in  the  relative  size  of  first 
and  second  finger,  does  not  hold  in  every  instance,  for  I  have  two 
specimens  of  undoubtedly  the  same  species,  from  Gensan,  Korea,  in 
which  the  relation  is  reversed,  but  as  a  rule  it  may  he  said  that  in  B. 
formosus  the  first  finger  is  shorter  than  the  second,  while  in  B.  ja poni¬ 
cus  it  is  equal  to  or  longer  than  the  second.  In  B.  formosus,  more¬ 
over,  the  interorbital  space  appears  to  be  proportionally  narrower. 

aBufo  sachalincnsis  is  not  given  a  place  in  this  key,  as  the  characters  utilized  in  the 
latter  are  not  indicated  in  the  only  description  of  this  form  thus  far  published. 
b  Signifying  Handsome. 
c  ‘produced  in  this  work  on  Plate  VIII. 
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Description  (figs.  44-4S). — Adult  male:  U.S.X.M.  No.  23540:  Yoko¬ 
hama;  September,  1S96;  L.  Stejneger,  eollector.  Snout  somewhat 
pointed,  rising  steeply  from  the  labial  edge,  the  canthus  rostral  is 
fairly  well  marked  and  the  ioreal  region  slightly  concave;  nostrils 
about  halfway  between  eyes  and  tip  of  snout,  their  distance  from  each 


44 


45 


Figs.  4L4S.  -Bufo  formosus.  Nat.  size.  44,  top  of  head;  45,  side  of  head;  4i»,  underside  of  hand; 
47,  UNDERSIDE  OF  FOOT;  4S,  UPPER  SIDE  OF  FOOT,  TO  SHOW  EXTENT  OF  WEiJ.  No.  23540,  F.S.N.M. 

other  greater  than  their  distance  from  the  eyes,  but  less  than  their  dis¬ 
tance  from  the  labial  edge  or  than  the  upper  eyelids,  and  only  two- 
thirds  the  width  of  the  interorbital  space;  interorbital  space  very 
slightly  concave,  considerably  wider  than  the  upper  eyelid;  tym- 
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])amim  very  distinct,  circular,  nearly  as  large  as  the  diameter  of  the 
eye,  its  distance  from  the  latter  less  than  half  its  own  diameter,  its 
distance  from  the  labial  edge  slightly  less  than  the  diameter;  paro- 
toid  glands  rather  long  and  narrow,  more  than  two  and  a  half  times 
as  long  as  wide;  fore  legs  long  and  stout;  fingers  with  slight  webs  at 
the  base,  tips  rounded,  third  longest,  second  shortest,  and  consider¬ 
ably  shorter  than  first;  two  large  palmar  tubercles,  the  inner  one 
particularly  prominent  with  a  cutting  edge,  resembling  the  inner 
metatarsal  tubercle;  nuptial  asperities  on  the  inner  side  of  this 
tubercle,  on  the  inner  and  upper  sides  of  first  and  second  fingers  and 
on  the  inner  side  of  the  third  finger;  heels  not  meeting  when  folded 
hind  legs  are  placed  perpendicular  to  the  axis  of  the  body;  toes  one- 
third  webbed,  the  web  extending  only  as  far  as  the  first  basal  joint  of 
the  third  toe  and  one-half  the  first  basal  joint  of  the  fourth  toe;  inner 
metatarsal  tubercle  large,  with  prominent  cutting  edge,  longer  than 
the  first  toe;  outer  metatarsal  tubercle  smaller,  rounded,  prominent, 
but  less  so  than  the  imfer  one;  no  tarsal  fold;  some  of  the  subarticu- 
lar  tubercles  double  both  under  fingers  and  toes;  back  covered  by 
numerous  round  tubercles  of  various  sizes,  none  as  large  as  the  tym¬ 
panum,  all  rather  smooth  and  not  arranged  symmetrically,  though 
the  larger  ones  are  more  numerous  toward  the  sides  of  the  back; 
under  side  divided  up  into  small  areas  by  innumerable  transverse 
furrows,  each  area  having  one  or  more  small  granules  or  tubercles 
with  a  small  brown  horny  tip,  these  tips  becoming  larger  and  almost 
spiny  on  the  hind  legs.  Color  (in  alcohol)  on  upper  side  of  body 
nearly  uniform  sepia;  from  the  posterior  corner  of  the  eye  backward, 
margining  the  lower  edge  of  the  parotoid  and  along  the  sides  of  the 
body  to  the  groin  a  wide,  sharply  contrasted,  black  band;  above  the 
latter  on  the  side  a  smoke-gray  border  fading  into  the  sepia  of  the 
back;  a  narrow  black  streak  on  the  lower  jaw  along  its  whole  length; 
underside  of  body  and  limbs  dirty  whitish  with  large  strongly  defined 
vermiculations  and  anastomizing  black  spots,  contiguous  with  similar 
though  less  sharply  defined  spots  on  the  upper  surface  of  hands  and 
feet ;  palmar  and  metatarsal  tubercles  as  well  as  tips  of  fingers  and  toes 
raw  umber. 


Tip  of  snout  to  vent . - .  tl() 

Tip  of  snout  to  anterior  border  of  tympanum .  24 

Nostril  to  tympanum .  18 

Internaral  width .  6 

Interorbital  width .  10 

Diameter  of  tympanum .  8 

Distance  of  tympanum  from  eye .  3 

Width  of  head . - .  40 

Fore  leg .  66 

Hind  leg  from  vent  to  tip  of  longest  toe . . .  147 
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rele  to  tip  of  longest  too 


mm. 

42 


21 

8 


t Hied  species  has  been  men- 


Tibia . . . 

Hind  foot  from  base  of  inner  metatarsal  tuber 

Length  of  parotoid . 

Width  of  parotoid . 

Variation. — The  variation  of  this  and 
t ioned  above  under  the  general  discussion  of  their  status.  It  may 
be  repeated  here  that  the  relative  length  of  the  first  and  second  fingers 
is  not  constant.  Thus,  in  the  type,  the  first  finger  being  laid  against 
the  second  does  not  extend  quite  so  far  as  the  latter.’ ’  The  same  rela¬ 
tion  holds  in  over  Xo.  11348,  but  in  my  two  topotypes  these  propor¬ 
tions  are  reversed.  The  second  of  these  has  the  whole  underside 
almost  uniform  whitish  with  a  few  scattered  dusky  spots. 

The  females  differ  from  the  males  in  this  and  allied  forms  in  the 
less-developed  fore  legs  and  somewhat  larger  webs  between  the  toes. 
They  also  lack  the  nuptial  pads  of  asperities  on  the  fingers  described 
above  which  characterize  the  males  noi  only  during  the  breeding  sea¬ 
son  but  for  a  long  time  after,  as  shown  by  my  specimens  which  were 
taken  in  September. 

Habitat. — As  indicated  above,  the  only  positive  locality  whence  we 
have  undoubted  specimens  of  this  species  is  the  neighborhood  of 
Tokyo  and  Yokohama,  to  which  must  be  reckoned  “  Mount  Fuji.” 
The  locality  “Dagoshima”  attached  to  a  specimen  in  British  Museum 
which  was  collected  by  Doctor  Anderson  on  May  24,  1884,  I  have 
failed  to  find  on  any  map.®  A  great  amount  of  careful  collecting 
and  critical  identification  will  be  necessary  before  the  range  of  this 
and  allied  forms  in  Japan  can  be  determined. 


List 

of  specimens 

of  Bufo  fonnosus. 

Museum. 

Xo. 

Sex. 

|  Locality. 

When 

I  collected. 

By  whom 
collected. 

*-  3 

i  s 

log,. 

5  =  >» 

m  m . 

mm. 

U.S.X.M _ 

11348 

Adult . 

Japan . 

.  E. 

S.  Morse . 

2.5 

Do  . 

23540 

Male «. ... 

Yokohama . . . 

Sent.  t S90  Tv.  Steineecr _ 

.8 

3  * 

Do . 

23541 

_ do . . . . 

.do . 

. do . 

.do . 

S 

3. 5 

Do  . . 

34309 

. do .... 

Mount  Fuji  . . 
. do . 

.  Aug.  1898  A. 

. do . 

Owston . . 

. .  9 

4 

Do . 

34310  1 

Female. . . 

.do . 

. .  8.  5 

1  3 

Do . 

34311 

. do _ 

. do . . 

. do . 

.do . 

..  9 

3.  5 

Do . 

34312 

.do . 

.do _ 

.do . 

.do . 

. .  9 

4 

Do 

34313 

Male 

do 

do 

3 

Do . 

34314 

Female. .  . 

. do . 

. do . 

.do . 

. .  9. 5 

3.5 

Do . 

34315 

Male . 

. do . 

.do . 

•8. 5 

3 

Do....  | 

34316 

Female 

do 

do . 

.do . 

.8.  5 

t  4 

Do . 

34317 

do 

do 

_ do _ _ 

.do . 

. .  9 

1  3. 5 

aTopotype;  description,  p.  61,  figs.  44-48. 

a Unless  it  be  meant  for  Dogashima,  near  Mivanoshta,  in  Ilakone,  about  1,300  feet 
above  the  sea,  consequently  not  far  from  the  other  localities  from  which  we  have 
specimens. 
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List  of  specimens  of  IJufo J'ormosus — Continued. 


Museum.  No.  Sex.  Locality. 


When 

collected. 


By  whom 
collected. 


'  c  a  ’o  l 


mm.  mm. 


U.S.N.M.. 

Do. . . . 

34318 

34319 

Male . 

. do. . . 

.,  Mount  Fuji . 

.' . do . 

.  Aug.,  1  SON 

.  ..do . 

A.  Uwston. . . 

do. . 

.  5 

.  s.  r, 

9.  5 

3 

3.  5 

Do. . .. 

34320 

. do _ 

. do . 

. do . 

.do. . . . 

Do.... 

34321 

Female . . 

. do . 

.  ..do . 

.do _ 

s 

4 

Do. . . . 

34322 

Male . 

. do . 

. do . 

.do . .  . 

S 

3 

Do.... 

34323 

. do  . . . 

.do _ 

.do. . 

do 

10  1 

3 

Do. . . . 

34324 

Female  . . 

.do _ 

do 

7.  5 

2.  5 

Do. . . . 

3432.") 

. do. . . 

. do . 

..  ..do . 

.do _ 

.  1 

9 

3.  5 

Do _ 

34320 

Male.... 

.do. . . . 

.  do 

_  do _ 

9 

3 

Do. . . . 

34327  , 

Female  . . 

. do . 

.  .  .do . 

.do  .. 

s 

3.5 

Do _ 

3432S  • 

. do  . . . 

. do . 

_ do . 

do _ 

!  o 

3 

Bril.  Mus  . 

..  82.7.14.27 

Male  «  . . . 

.  Yokohama . 

ChnlluntTpr  luxnrd 

Do.... 

Female  a. 

. do . 

do 

Do _ 

. .  SO. 0.30.31  . 

1 

Male . 

.  Dagoshima  (?)  . . 

.  May  24.1NS4 

J.  Anderson . . 1 . 

1.1 

a  Types. 


BUFO  SMITHI,«  new  species. 

Diagnosis. — Like  Bn fo  J'ormosus,  but  with  much  smaller  tympa¬ 
num,  its  diameter  about  equaling  its  distance  from  the  eye. 

Habitat. — Shikoku  Island,  Japan. 

Type. — U.S.X.M.  Xo.  31951;  Kochi,  Province  of  Toza,  Shikoku 
Island ;  May  1 1 ,  1903 ;  Dr.  I Iugh  M.  Smith,  collector. 

Remarks. — This  form  is  so  closely  allied  to  Bufo  for mosus  that  no 
further  description  is  necessary,  the  only  difference  which  I  have  been 
able  to  detect  being  the  smaller  tympanum  which  is  situated  farther 
away  from  the  eye  than  in  that  species.  For  the  sake  of  complete¬ 
ness  a  set  of  measurements  of  the  type  is  added. 

Dimensions. 

Male  adult;  Xo.  31951  U.S.N.M.;  Kochi,  Toza,  Shikoku;  May  11,  1903;  H.  M. 
Smith,  collector. 

mm. 


Tip  of  snout  to  vent .  110 

Tip  of  snout  to  anterior  border  of  tympanum .  28 

Nostril  to  tympanum . 21 

Internaral  width .  7 

Interorbital  width .  9.5 

Diameter  of  tympanum .  (> 

Distance  of  tympanum  from  eye .  0 

Width  of  head .  43 

Fore  leg .  74 


a  Named  after  Dr.  Hugh  M.  Smith,  United  States  Deputy  Fish  Commissioner,  who 
collected  the  type. 
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mm. 

Hind  leg  from  vent  to  tip  of  longest  toe .  154 

Tibia .  44 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe  54 

Length  of  parotoid .  25 

Width  of  parotoid .  8 

Habitat. — The  only  definite  locality  whence  we  have  specimens  of 
this  form  is  Kochi,  in  the  island  of  Shikoku,  where  Dr.  Hugh  M. 
Smith  collected  a  fine  series  of  specimens  in  the  spring  of  1903. 

List  of  specimens  of  Bufo  smithi. 


fc’s 

D 

Sex. 

Loculi  tj*. 

1 

When 

collected. 

By  whom 
collected. 

Diameter  of 
tympanum. 

Distance  of 
tympanum 
from  eye. 

mm.  mm. 

31851 

Male . 

Suzuki,  Toza,  Shikoku . 

May  S,  1903 
May  11,1903 
May  7,1903 
May  11,1903 
. do . 

1  Dr.  11.  M.  Smith.. 
. do _ 

3.5  3.5 

2  2 

31929 

Young . 

Kochi,  Toza,  Shikoku . 

31942 

Female . 

. do . 

.do 

5.  5  5.  5 

5  4 

31943  1 

. do . 

. do . 

.do 

31944 

Male . 

. do . 

....do. .. 

5. 5  a.  0 

3.  5  3.  5 

2.  5  2.  5 

2. 5  2. 5 

31945 

Young . 

. do . 

.  ..do . 

do 

31946 

. do . 

. do . 

..  ..do . 

...do... 

31947 

. do . 

. do . 

_ do _ 

31948  1 

. do . 

. do . 

. do . 

.do _ 

2  2 

31949 

. do . 

. do . 

. do . 

....do...'. 

9  0 

31950 

Female . 

.  ..do . 

.do _ 

0  1  c 

31951 

Male  a . 

. do . 

..do . 

.  .do _ _ 

6  6 

1 

- 

a  Type. 


BUFO  SACHA  LINEN  SIS  «  (Nikolski). 

1905.  Bufo  vuly[a]ris  var.  saehalinensis  Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 

Peterburg  (S'),  XVII,  Xo.  1,  p.  3S9  (type-locality,  Sakhalin;  types,  St. 

Petersburg  Mus.,  Xos.  1934-1930;  Doctor  Suprunenko,  collector). 

Xot  having  seen  any  specimens  referable  to  this  form,  1  append  a 
translation  of  Nikolski’s  original  diagnosis: 

Longitudinal  diameter  of  eye  contained  one  and  one-half  times  in  length  of  snout; 
width  of  upper  eyelid  one  and  three-fourths  to  two  times  in  interorbital  space;  fore¬ 
head  smooth  (not  warty);  tympanum  very  distinct,  its  diameter  equaling  two-thirds  to 
three-fourths  the  longitudinal  diameter  of  the  eye;  internal  metatarsal  tubercle  very 
large,  its  length  equaling  or  exceeding  the  longitudinal  diameter  of  the  eye;  a  black 
line  always  marking  the  outer  margin  of  the  parotoids,  as  in  B.  japonica  Schlegel. 

This  diagnosis,  based  upon  six  specimens,  is  too  brief  and  does  not 
allude  to  the  crucial  characters  of  the  webbing  of  the  toes  and  to  the 
distance  of  the  tympanum  from  the  eye.  Comparing  it,  however,  with 
specimens  of  the  next  species  from  Korea  and  with  B.  formosus  it 
almost  looks  as  if  the  Sakhalin  toad  may  belong  to  the  latter  rather 


a  From  the  island  of  Sakhalin,  or  Krafto,  in  the  Okhotsk  Sea. 
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than  to  the  former.  This,  from  a  zoogeographical  standpoint,  is  rather 
unexpected,  and  a  comparison  of  specimens  from  central  Hondo, 
Yezo,  and  Sakhalin  should  be  highly  instructive. 

Habitat . — Described  from,  and  thus  far  recorded  only  from,  the 
island  of  Sakhalin,  where  it  was  collected  by  Doctor  Suprunenko  in 
1S90. 

BUFO  BUFO «  ASIATICUS  b  (Steindachner). 

1869.  Bufo  vulgaris  var.  asiatica  Steindachner,  Novara  Exped.,  Zool.,  I,  Ampli., 
p.  39  (Shanghai ;  Vienna  Mus.;  Zelebor  and  Frauenfeld,  collectors). 

1880.  Bufo  vulgaris  japonicus  Lataste,  Bull.  Soc.  Zool.  France,  V,  1880,  p.  506 
(Peking,  China;  de  Plancy,  collector)  (not  of  Schlegel). 

1880.  Bufo  vulgaris  Boulenger,  Proe.  Zool.  Soc.  London,  1880,  p.  569  (part, 
Peking);  Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.,  1890,  p.  141  (Ivliabarovka, 
Ussuri;  Korea);  Taill.  Batr.  Europe,  Pt.  2,  1898,  pp.  213,  347  (part: 
Khabarovka;  Seoul,  Chemulpo,  Gensan,  Korea;  Chefoo,  Shanghai, 
China). — Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  145 
(Shanghai). — Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenclien),  II  Klasse, 
XXII,  Pt.  2,  1904,  p.  358  (Tsingtau,  Shanghai). — Nikolski,  Zap.  Imp. 
Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  387  (part:  Amur. 
Ussuri,  etc.). 

1892.  Bufo  vulgaris  var.  japonica  Boettger,  Kat.  Batr.  Mus.  Senckenberg.,  p.  37 
(part:  Shanghai). 

1899.  Bufo  japonicus  Stone,  Proc.  Phila.  Acad.,  1899,  p.  183  (Tore  Itiver,  Eastern 
Mongolia). 

Description  (figs.  49-52). — Adult  male;  U.S.N.M.  No.  17516;  Gensan, 
Korea;  July,  1886;  P.  L.  Jouy,  collector.  Head  wide,  snout  rather 
rounded  with  well-marked  canthal  angle,  loreal  region  scarcely  concave ; 
nostrils  slightly  nearer  the  e}re  than  the  tip  of  the  snout,  their  distance 
from  each  other  greater  than  their  distance  from  the  eye,  equaling 
that  from  the  labial  edge  and  the  upper  eyelid,  and  somewhat  greater 
than  one-lialf  the  width  of  the  interorbital  space,  which  is  rather  con¬ 
cave;  tympanum  very  distinct,  nearly  circular,  about  one-half  the 
diameter  of  the  eye,  its  distance  from  the  latter  nearly  equaling  its 
own  diameter,  and  its  distance  from  the  labial  border  twice  its  diam- 
ter;  parotoid  glands  large,  their  width  more  than  one-half  the  length; 
fore  legs  long;  fingers  free  at  base,  third  longest,  second  shortest, 
slightly  shorter  than  first  and  fourth,  which  are  equal;  two  very 
distinct  palmar  tubercles,  the  outer  more  than  twice  as  large  as  the 
inner,  the  latter  with  nuptial  asperities;  similar  but  larger  pads  on 
upper  and  inner  side  of  first  and  second  fingers,  and  a  narrow  band  on 
inner  side  of  third;  heels  not  meeting  when  folded  hind  legs  are  placed 
perpend icular  to  the  axis  of  the  body;  toes  nearly  fully  webbed,  the 
web  extending  as  far  as  the  end  of  the  two  basal  phalanges  of  the  third 
toe  and  the  first  basal  phalanx  of  the  fourth,  but  slightly  excised; 
inner  metatarsal  tubercle  moderate,  with  prominent  cutting  edge, 
considerably  shorter  than  first  toe;  outer  metatarsal  tubercle 


aRana  bufo  Liniueus,  Syst.  Nat.,  10  eck,  1758,  I,  p.  210. 


b  Signifying  Asiatic. 
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slightly  smaller,  less  prominent;  no  tarsal  fold;  double  suharticular 
tubercles  under  all  the  fingers  and  Tinder  third  and  fourth  toes;  upper 
surface  covered  with  numerous  rounded  tubercles  of  various  sizes, 
which  show  a  tendency  to  a  symmetrical  arrangement,  one  longitudi¬ 
nal  series  extending  obliquely  backward  from  the  parotoid,  while  on 
the  back  between  the  parotoids  there  is  a  chevron-shaped  figure 
pointing  forward  and  a  similar  one  on  the  lower  back;  the  tubercles, 
many  of  which  are  larger  than  the  tympanum,  are  surmounted  by  a 
conical  brown  point,  becoming  spiny  on  lower  back  and  upper  surface 
of  legs;  underside  strongly  granular  or  tubercular,  with  similar, 


Figs.  49-52. — Bufo  bufo  asiaticus.  Nat.  size.  49,  top  of  head;  50,  side  of  head;  51,  underside 
of  hand;  52,  underside  of  foot.  No.  17517,  U.S.N.M. 


though  less  developed,  pointed  asperities.  Color  (in  alcohol)  above 
pale  grayish  olive,  with  some  ill-defined  longitudinal  vermiculating 
markings  of  an  olive-buff  color  on  both  sides  of  back;  a  light  band 
similarly  colored  from  parotoids  obliquely  backward  to  groin  and 
upper  surface  of  limbs,  with  cross  bands  of  the  same  tint;  a  dark 
slate-colored  band  from  posterior  angle  of  eye  curving  down  over 
anterior  lower  portion  of  parotoid  to  insertion  of  arm,  and  a  similarly 
colored  spot  on  the  posterior  outer  aspect  of  the  gland,  continuing 
backward  below  the  lateral  pale  band  and  fading  gradually  into  the 
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general  grayish  olive;  tubercles  on  upper  surface  topped  with  umber 
brown,  and  the  upper  surface  of  the  parotoids  verimculated  with  the 
same  color;  underside  uniform,  unspotted  pale  oclire  yellow,  palmar 
and  metatarsal  tubercles,  as  well  as  nuptial  pads,  brown;  edge  o 
upper  lip  and  lower  edge  of  mandible  slightly  tinged  with  the  same 
brown  color,  but  no  dusky  line  on  the  lower  jaw. 

Dimensions.  mm. 

.  84 

Tip  of  snout  to  vent .  ^ 

Tip  of  snout  to  anterior  border  of  tympanum .  ^ 

Nostril  to  tympanum . . _  4 

Intcrnaral  width .  7 

Interorbital  width .  3 

Diameter  of  tympanum .  2  5 

Distance  of  tympanum  from  eye .  3Q' 

Width  of  head .  _  59 

P’or<-  log . ------ . ---- . ^ .  HO 

Hind  leg  from  vent  to  Up  of  longest  toe .  „0 

llind  foot  froni  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe . 

Length  of  parotoid .  9 

Width  of  parotoid . - . 

The  adult  female  (U.S.N.M.  No.  17517;  same  locality  date,  and 
collector)  (figs.  49-52)  is  larger;  total  length  from  snout  to  vent,  J6 
mm  •  differs  otherwise  from  the  male  chiefly  m  the  somewhat  shorter 
lens  and  in  the  tubercles  of  the  skin  being  more  pointed  and  moie 
extensively  pigmented,  even  on  the  underside  all  the  tubercles  being 
tipped  with  brown;  that  she  lacks  the  nuptial  excrescences  on  the 

fingers  is  a  matter  of  course.  ^  t>  j 

Another  adult  female  (U.S.N.M.  No.  21214;  Seoul,  Korea;  P  K 
Jouv,  collector)  is  darker,  the  ground  color  above  being  brown^h  and 
the  pale  markings  clay  color;  the  lower  edge  of  the  parotoids  im  oh  eel 
in  a  narrow  black  band,  which  continues  for  some  distance 
on  the  side,  and  a  crescent-shaped  branch  descending  from  the  mi  - 
die  of  the  parotoid  to  in  front  of  the  insertion  of  the  arm;  on  ne  sic 
of  the  belly  there  are  a  number  of  small,  black,  isolated  spots,  none 

as  large  as  the  tympanum.  . 

A  young  specimen,  41  mm.  long,  also  from  Korea  (Cu'n'l‘1'  ’ 
T  .  .  IT  S  V  \i  \o.  21215)  is  uniformly  pinkish  biown 

Xve  and  unspotted  below,  except  a  few  blackish  specks  on  throat 
and  chest;  there  is  a  dusky  bar  descending  from  the  eye  to  the  ed  i 
of  the  lip  and  some  indication  of  dusky  markings  on  t  ic  upper  ip 

and  below  the  nostrils.  .  ,  ,  v 

Habitat. — The  northeastern  continental  representative  of  the  Euro¬ 
pean  common  toad  (Bufo  bufo)  is  found  m  eastern  Mongolia,  .  a 
churia,  Annirland  at  least  as  far  north  as  Khabarovka,  Korea  mu  1- 
eastern  China  from  Peking  and  Chefu  to  Shanghai,  bejond  which 
found  the  southeastern  representative,  B.  bujo  garganzans. 
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In  Korea  it  has  been  found  at  Gensan,  as  well  as  at  Chemulpo  and 
Seoul.  From  Fusan  we  have  thus  far  no  records. 


List  of  specimens  of  Bufo  asiaticus. 


u.  s. 

N.  Al. 
No. 

Sex  and  age. 

Locality. 

|  ! 

When  col¬ 
lected. 

By  whom  col¬ 
lected. 

17519 

Male  a . 

1  Gensan.  Korea . 

.  July,  18sr>  j 

1\  L.  Jouy. 

17517 

Female  & . 

1 _ do . . . . 

. do . 

Do. 

21214 

. do.r . 

Seoul,  Korea . 

Do. 

21215 

Young  c . 

Chemulpo,  Korea . 

. \ug.,  1888 

i 

Do. 

(i  Description,  p.  (16.  *>  I\  08;  figs.  49-52.  <*  P.  <58. 


BUFO  BUFO  JAPONICUS  a  (Schlegel). 

1820.  ?Bufo  praetextatus  Boie,  Isis,  1820,  p.  215;  Bijdr.  Nutuurk.  AVetnnsfh.,  II, 
Pt.  1,  1827,  p.  27 1  (“  Nangasacki  J1'  Blomhoff,  coll  net  or). 

1828.  Bufo  vulgaris  jet  ponie  us  Schlegel,  Fauna  Japon.,  Kept.,  pp.  100,  139  (type- 
Iocality,  Japan;  types  in  Hus.  Leiden;  Buerger  and  von  Siebold,  c< »1- 
leetors ;  part). — Guenther,  Oat.  Batr.  Sal.  Brit.  Mus.,  1858,  p.  50 
(Japan). — Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1800,  p.  109. 

1858.  Bufo  vulgaris  Bleekeu,  Natuurk.  Tijdschr.  Nederland  Indie,  XVI,  p.  205 
(Japan)  (not  of  Laurenti). — Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I, 
1870,  p.  384  (Nagasaki). — Boulenger,  Prop.  Zool.  Soe.  London,  1880,  p. 
509  (part;  Japan);  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  303  (part;  Japan); 
Taill.  Batr.  Europe,  Pt.  2,  1S9S,  pp.  213,  347  (Kobe). — Okada,  Cat. 
Vert.  Jap.,  1891,  p.  00  (Japan). — ?Fritze,  Mittb.  Deutsch.  Gesell.  Ost- 
Asiens,  V,  1891,  p.  239  (Yezo). 

In  structural  characters  and  general  proportions  this  island  form 
is  apparently  identical  with  the  foregoing  and  needs  no  special  detailed 
description.  Its  status  has  been  discussed  above,  and  it  was  there 
pointed  out  that  the  only  appreciable'  difference  from  the  continental 
form  is  one  of  coloration,  inasmuch  as  the  Japanese  form  has  the 
underside  more  or  less  strongly  blotched  and  coarsely  mottled  with 
blackish,  with  a  blackish  line  along  the  whole  lower  jaw,  as  in  Bufo 
formosus. 

Habitat . — The  exact  distribution  of  this  form  in  Japan  is  highly 
problematical  at  the  present  time.  Specimens  from  Kobe  and  Naga¬ 
saki  seem  to  belong  to  it,  but  beyond  this  statement  all  is  conjecture. 

The  occurrence  of  a  toad  in  Yezo  is  reported  by  Doctor  Fritze, 
and  Doctor  Nozawa  writes  me  that  he  believes  the  toad  is  found  in 
the  southern  part  of  this  island,. but  it  is  impossible  to  say  to  what 
form  it  may  belong.  A  comparison  of  Yezo  and  Sakhalin  specimens 
would  be  highly  interesting  and  instructive. 


Museum. 

No. 

Sci.  Coll.  Tokyo.... 
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List  of  specimens  of  Bufo  japonic  us. 


Ago. 


Locality. 


When  col-  By  whom  col¬ 
lected.  lected. 


Adult 


Miyakoshima  (?; . 

Signifying  Japanese. 
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BUFO  RADDEIu  Strauch. 

1859.  ?  Bufo  varinbiUs  var.  amurcnsis  Maack,  Putesh.  na  Amur  (p.  153)  (Amur- 
laml). 

1859.  Bufo  cahimita  Maack,  Putesh.  na  Amur,  (p.  153)  (Amur  Valley),  (not  of 
Laurenti). 

187G.  Bufo  radrid  Strauch  in  Przewalski’s  Mongoliya  i  Strana  Tungutov,  II,  Pt. 
3,  p.  53  (Chinese  province  of  Orel  os,  and  Alashan  Desert). —  Lataste, 
Rev.  Intern.  Sei.  (Paris),  I,  1878  (p.  437);  Bull.  Soe.  Zool.  France,  V, 
1880,  p.  G9  (Peking;  Ohefu). —  Boulenger,  Proc.  Zool.  Soc.  London, 
1880,  p.  551  (Chefn;  Amur). — Przewalski,  Reisen  in  Tibet,  1884  (pp. 
254,  257)  (Gol>i  Desert,  eastern  part).—  Boettger,  Offenbaeh.  Ver. 
Naturk.  24-25  Per.,  1885,  p.  103.- — Mueller,  Verb.  Naturf.  Ges.  Basel, 
VIII.  Pt.  2,  1887,  p.  258  ( Khabarovka).- — Stone,  Proc.  Pliila.  Acad., 
1S99,  ]).  183  (east.  Mongolia).— Bedriaga,  Przewalski  Reise,  Zool.,  II I, 
Pt.  1,  1899  (p.  42,  pi.  i,  figs.  1,  la,  G). — Mehely,  Zichy’s  Dritte  Asiat. 
Forsehungsr.,  II,  1901,  p.  G7  (North  China  between  Daba  and  Khalgan; 
Peking).  Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterbnrg,  (8)  XVII,  No. 
1,  1905,  p.  372  (Eastern  Siberia,  Tibet,  Ordos,  Amur  province,  etc.). 

1882.  Bufo  raddii  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  294  (Sungatchi; 
Chefu);  Ann.  Mag.  Nat.  Hist.  (G),  V,  Feb.  1890,  p.  141  (Valley  of  the 
Amur;  Rauria;  Peking;  Chefu).— Werner,  Abli.  Bayer.  Akad.  Wiss., 
(Muenehen)  II  Kb,  XXII.  Pt.  2,  1904,  p.  359  (Tsingtau,  China). 

Description. — Adult  male;  U.S.N.M.  No.  21394;  Zagan  Olui, 
Eastern  Siberia  (figs.  53-57). — Snout  rounded,  with  indistinct 
cantlius  rostralis;  loreal  region  but  very  slightly  concave;  nostrils 
nearly  equidistant  between  eyes  and  tip  of  snout,  their  distance  from 
each  other  slightly  less  than  the  width  of  the  interorbital  space; 
upper  eyelid  slightly  wider  than  interorbital  space;  tympanum  dis¬ 
tinct,  circular,  its  diameter  about  one-half  that  of  the  eye,  distant 
from  the  eye  about  two-thirds  its  diameter;  parotoid  glands  large, 
flat,  of  somewhat  irregular  outline,  about  twice  as  long  as  broad; 
fingers  rather  short,  first  and  second  subequal,  fourth  very  short, 
not  extending  beyond  the  distal  end  of  the  basal  phalanx  of  the 
third;  two  large  palmar  tubercles,  the  outer  one  especially  very 
large  and  with  a  conspicuous  central  prominence;  inner  palmar 
tubercle  as  well  as  the  first,  second,  and  third  fingers  with  pads  of 
dark  brown  nuptial  asperities;  subarticular  tubercles  single,  except 
one  under  first  finger,  which  is  semidivided;  hind  legs  rather  short; 
heels  scarcely  meeting  when  folded  legs  are  placed  at  right  angles 
to  axis  of  body;  toes  about  half  webbed;  subarticular  tubercles 
single;  inner  metatarsal  tubercle  very  prominent,  much  shorter 
than  its  distance  from  tip  of  first  toe;  outer  metatarsal  tubercle 
small  but  very  distinct,  prominent;  a  sharp  cutaneous  fold  along 
the  inner  side  of  the  tarsus  from  the  inner  metatarsal  tubercle  to 
the  heel;  a  long  prominent  oval  gland  covering  nearly  the  whole  upper 

«  For  Dr.  Gustav  Ferdinand  Richard  Radde,  late  director  of  the  museum  in  Tiflis, 
who  in  1855-GO  explored  southeastern  Siberia.  Born  in  Dantzig,  November  27, 
1831;  died  in  Tiflis,  March  15,  1903. 
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aspect  of  the  tibia;  skin  coarsely  granular  above  and  below  with 
numerous  irregular  glands  of  varying  size  on  the  back,  those  on 
either  side  of  the  median  line  and  on  the  sides  being  rather  elongate; 
an  interior  gular  sac  with  one  large  opening  on  each  side  of  the 
rather  narrovvr  tongue.  Color  (in  alcohol)  above  brown  with  a  paler 
median  stripe;  upper  surface  of  legs  with  large  dusky  spots  having 
narrow  whitish  margins;  upper  tip  with  a  whitish  line  continued 
backwards  to  the  glands  back  of  the  corner  of  the  mouth;  a  con¬ 
spicuous,  sharply  defined,  longitudinal,  oval  blackish  spot  on  the 
underside  of  the  forearm:  underside  uniform  pale. 


Figs.  53-57.— Bufo  rappei.  1*  x  nat.  size.  53,  top  of  heap;  54,  sipe  of  heap;  55,  open  mouth;  56, 
UNPERSIPE  OF  IIANP’  57,  UNDERSIPE  OF  FOOT.  No.  21304,  U.S.N.M. 


Dimensions . 

mm. 

Tip  of  snout  to  vent .  55 

Tip  of  snout  to  anterior  border  of  tympanum .  14 

Nostril  to  tympanum .  11 

Internaral  width .  3.5 

Interorbital  width .  4 

Diameter  of  tympanum .  3 

Distance  of  tympanum  from  eye .  2 

Width  of  head .  20 

Fore  leg .  32 

Hind  leg  from  vent  to  tip  of  longest  toe .  66 

Tibia .  19  ' 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe  22 

Length  of  parotoid .  12 

Width  of  parotoid .  6 
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A  young  specimen,  27  mm.  long,  from  Lake  Khanka,  Ussuri 
(U.S.N.M.  No.  14343)  also  received  from  the  St.  Petersburg  Acad¬ 
emy,  has  the  interorbital  space  much  narrower,  scarcely  more  than 
two-thirds  the  width  of  the  upper  eyelid,  and  the  tympanum  is  much 
smaller,  its  diameter  scarcely  more  than  one-third  the  diameter  of 
the  eye.  The  color  is  very  bright  and  the  pattern  very  distinct;  a 
brown  line  runs  from  nostril  over  can  thus  rostralis  and  the  extreme 
outer  edge  of  the  uppper  eyelid,  bordered  above  by  a  pale  olive  line 
which  on  the  tip  of  the  snout  joins  a  similar  one  occupying  the  entire 
median  line  of  head  and  body  above;  a  similarly  pale  line  crosses  the 
middle  of  the  eyelids,  and  another  one  the  occiput  from  tympanum 
to  tympanum;  parotoids  pale  olive  with  an  irregular  brownish  figure 
in  the  outer  posterior  portion;  all  the  larger  glands  on  the  back  pale 
olive  with  a  brownish  outer  edge  forming  ocelli;  underside  uniform 
pale  with  a  few  dusky  spots  on  the  belly. 

The  females  lack  the  subgular  sac  and  the  nuptial  asperities  on 
the  fingers.  These  excrescences  persist  in  the  male  some  time  after 
the  end  of  the  breeding  season. 

Habitat. — This  species  which  seems  to  occur  from  the  eastern  part 
of  the  desert  Gobi,  Alashan,  and  Ordos  in  Mongolia  to  Peking  and 
Chefu  in  the  south  and  north  to  Dauria,  the  valley  of  the  Amur  and 
the  Ussuri  country,  is  regarded  by  Boulenger  as  representing  the 
European  Bufo  calamita  in  eastern  Asia,  and  as  a  form  intermediate 
between  the  latter  and  Bufo  viridis.  In  the  Hamburg  Museum 
there  is  a  specimen  collected  by  Dieckmann  in  1894  at  Khabarovka, 
Amurland,  and  another  from  the  same  locality  is  in  the  Basel  Mu¬ 
seum.  Stone  has  recorded  it  from  a  lake  near  Lama-mio  and  various 
other  localities  in  eastern  Mongolia. 


List  of  specimens  of  Bufo  raddei. 


u.s. 

N.M. 

No. 

Sex  and  age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected  or  from 
whom  received. 

14343 

21394 

Young  <' . 

Male  b . 

Lake  Khanka,  Ussuri . 

Zagan,  East  Siberia . 

Acad.  Sci.  St.  Petersburg. 

Do. 

a  P.  72.  b  Description,  p.  70;  figs.  53-7)7. 

BUFO  MELANOSTICTUS  «  Schneider. 


1790.  Bufo  melanostictus  Schneider,  Hist.  Ample,  I,  p.  21  f>  (India  oriental  is). — 
Boulenger,  Cat.  Batr.  Sal.  Brit.  Mas.,  1882,  p.  306  (South  China;  East 
Indies);  Fauna  Brit.  India,  Rept,.,  1890,  p.  505,  fig.  p.  506. — Boettger, 
Offenbach.  Ver.  Naturk.  21-25  Bei\,  1885,  p.  131  (Canton;  Prov.  Quang- 
tnng,  China). — Flower,  Proe.  Zool.  Soe.  London,  1896,  p.  911,  pi.  xliv, 
fig.  3  (tadpole). — Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898, 
p.  216  (meranost ictus  err.  typ.)  (Taipa  and  Giilan,  Formosa.) 

«  From  jieXas,  black;  dr/Kros,  spotted. 
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The  numerous  synonyms  based  upon  Indian  and  Malayan  speci¬ 
mens  are  omitted  here. 

Description  (figs.  5S-61). — Adult  female;  U.S.N.M.  No.  36498; 
Sic.  Coll.  Mus.,  Tokyo,  No.  26a;  Taipa,  Formosa;  September,  1S96; 
Tsunasuke  Tada,  collector.  Head  with  strongly  developed  bony  crests, 
involving  the  upper  lip,  a  rostral  ridge  on  end  of  snout  from  lip  to 
between  nostrils,  there  bifurcating  and  continuing  on  can  thus  ros- 
tralis,  along  supraorbital  border  to  above  the  tympanum,  forming 
there  a  knob-like  prominence  and  sending  a  branch  downward  along 
the  anterior  border  of  the  tympanum ;  a  slight  parietal  spur  indicated, 
also  a  short  anteorbital  spur  or  crest;  nostrils  nearer  the  tip  of  the 


Figs.  58-61. — Bufo  melanostictus.  Nat.  size.  5S,  top  of  iiead;  59,  side  of  heap;  GO,  underside  of 
hand;  61,  underside  of  foot.  No.  36498,  U.S.N.M. 

snout  than  the  eye;  interorbital  space  deeply  concave,  much  wider 
than  upper  eyelid,  which  is  strongly  tubercular  and  with  thickened 
glandular  edges;  tympanum  vertical,  oval  or  almost  pear-shaped, 
separated  from  the  orbit  by  a  very  narrow  space,  its  longest  diameter 
about  three-fourths  the  diameter  of  the  eye;  parotoids  large,  swollen, 
kidney  -  shaped ;  first  finger  reaches  considerably  beyond  second 
which  does  not  quite  reach  as  far  as  fourth;  an  elongate  inner  and  a 
much  larger  outer  palmar  tubercle;  subartieular  tubercles  single, 
prominent;  palm,  underside,  and  edges  of  fingers  with  numerous 
pointed  tubercles,  which,  like  all  the  other  digital  tubercles  *md  the 
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horny  tip  of  the  fingers,  are  blackish  brown;  heels  just  meeting  when 
hind  legs  are  placed  at  right  angles  to  axis  of  body;  metatarsal  tuber¬ 
cles  reaching  posterior  corner  of  eye  when  hind  legs  are  placed  forward 
along  the  sides  of  the  body;  toes  less  than  one-half  webbed,  the  webs 
being  greatly  excised  and  their  edges  sharply  denticulate;  inner  meta¬ 
tarsal  tubercle  prominent,  oval,  shorter  than  first  toe,  outer  one  large, 
rounded,  less  prominent;  the  single  subarticular  tubercles,  plantar 
tubercular  asperities,  and  tip  of  toes  like  those  on  the  fore  foot;  skin 
strongly  tubercular,  the  tubercles  on  the  back  larger,  more  distant, 
glandular,  rounded,  those  on  sides  and  limbs  more  prominent,  almost 
conical,  all  with  a  horny  dark-brown  tip,  which  on  sides  and  limbs 
becomes  spinous.  Color  (in  alcohol),  clay-colored  above,  more  pure 
pale  ocher-yellow  underneath,  all  the  crests  and  nearly  all  the  tips  of 
the  tubercles  dark  brown,  as  are  also  the  elevated  fine  vermiculations 
on  the  surface  of  the  parotoids;  indistinct  dusky  spots  and  coarse 
vermiculations  on  limbs,  sides,  throat,  and  breast. 


Tip  of  snout  to  vent .  84 

Tip  of  snout  to  anterior  border  of  tympanum .  20 

Nostril  to  tympanum .  16 

Internaral  width .  5 

Interorbital  width .  S.  5 

Longest  diameter  of  tympanum . .  5. 5 

Width  of  head .  31 

Fore  leg .  50 

Hind  leg  from  vent  to  tip  of  longest  too .  99 

Tibia . 26 

Hind  foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe.  30 

Length  of  parotoid .  20 

Width  of  parotoid .  8 


The  adult  male  appears  to  be  smaller,  U.S.N.M.  No.  36499,  measur¬ 
ing  only  61  mm.  from  snout  to  vent,  but  in  proportions  and  otherwise 
similar  to  the  female,  except  that  the  webs  between  the  toes  are  con¬ 
siderably  smaller,  and  the  outer  metatarsal  tubercle  is  smaller  than  the 
inner.  It  has  also  distinct  traces  of  nuptial  asperities  on  top  of  the 
first  finger,  probably  only  remnants  from  the  breeding  season,  during 
which  such  excrescences  are  present  on  first  and  second  fingers.  A 
small  internal  subgular  sac,  entrance  slits  to  which  are  seen  on  each 
side  of  the  tongue.  The  dark  color  markings  are  somewhat  more 
distinct. 

A  halfgrown  specimen  (Sci.  Coll.  No.  26c)  measuring  46  mm.  is  very 
similar,  but  the  skin  is  much  less  rough  except  on  hands  and  feet;  the 
interorbital  space  is  flat,  but  all  the  cranial  crests  are  plainly  devel¬ 
oped  except  the  preauricular;  the  tips  of  the  fingers  are  pale,  and  the 
dusky  brown  spots  and  vermiculations  on  throat,  chest,  and  anterior 
portion  of  abdomen  very  strong  and  well  defined;  lips  similarly 
blotched  with  dark  brown. 
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Habitat. — Widely  distributed  through  India,  Ceylon,  Burma,  the 
Malayan  peninsula  and  archipelago  to  southern  China  and  Formosa. 
Boulenger  states  that  in  the  Sikhim  Himalayas  it  ascends  to  about 
10,000  feet  and  in  the  Nilgiris  to  7,000  feet. 

In  Formosa  it  seems  to  be  common,  as  Mr.  Tada  collected  many  spec¬ 
imens  at  Taipa  and  Giilan  during  September  and  October,  1896. 
There  are  two  specimens  in  the  British  Museum  from  Taiwan  fu,  col¬ 
lected  by  Holst. 

List  of  specimens  of  Bufo  melanostidus . 


Museum. 

No. 

Se4aenrt  Locality. 

When  col¬ 
lected. 

Sci.  Coll.  Tokvo . 

Do.... 

26c 

2 

26c 

25a 

256 

25c 

25  d 

34329 

3649S 

36499 

36500 

Male .  Taipa,  Formosa . 

Female . do . 

Sept.—,  1896 
. do . 

Do . 

Halfgr.a  . . . do . 

. do . 

Do . 

.  Giilan,  Formosa . 

Oct.,  1896 

. do . 

Do . 

. . do . 

Do . 

. . do . 

_ do . 

Do . 

. do . 

.  ..do.  .  .  . 

U.  S.  N.  M . 

.  Taipa,  Formosa. . 

Mar.,  1903 
Sept.,  1896 
..do... 

Do . 

Female  & . do . 

Do . 

Malec . do . 

Do . 

.  Giilan,  Formosa  . 

Oct.,  1896 

By  whom  collect¬ 
ed  or  from  whom 
received. 


T.  Tada. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

A.  Owrston. 
T.  Tada. 
Do. 

Do. 


^Description,  p.  74. 


^Description,  p.  73,  figs.  58-61. 


Family  HYLID/E. 

The  tree-toads  are  characterized  by  the  presence  of  teeth  in  the 
upper  jaw,  or  in  both  upper  and  lower  jaws,  combined  with  an  arci- 
ferous  shoulder-girdle  and  dilated  sacral  lateral  processes;  bone  of 
last  toe-joint  claw-shaped. 

A  large  family  of  wide  distribution,  though  not  occurring  in  the 
Ethiopian  region.  Tbe  greatest  number  of  species  is  found  in  tropical 
America  and  in  Australia,  but  only  a  few  in  Asia  and  Europe. 
Most  of  the  forms  are  arboreal  with  the  tip  of  the  digits  enlarged 
into  a  disk,  which  is  more  or  less  sticky.  Some  are  modified  to  such 
an  extent  for  life  among  the  trees  that  they  lay  their  eggs  in  water 
collected  in  holes  in  trunks  and  branches  of  trees. 

Only  one  genus  is  represented  in  eastern  Asia. 

Genus  HYLA«  Laurenti. 

1768.  Hyla  Laurenti,  Synops.  Rept.,  p.  32  (type,  //.  viridis). 

1799.  Calamita  Schneider,  Hist.  Amph.,  I,  p.  151,  comp.  p.  174  (type,  C.  arborens). 

a  Not  derived  from  the  Greek  word  uA?/,  wood-land,  copse,  as  commonly  stated,  but 
from  the  vocative  of  Hylas,  in  Greek  mythology  the  favorite  of  Hercules,  who  lost  him 
in  Bithynia,  the  crying  of  hyla,  hyla  being  part  of  the  religious  ceremonies  instituted 
in  his  honor.  The  croaking  of  the  tree-toad  suggested  to  Laurenti  the  fanciful  idea  of 
its  being  Hyla’s  priest,  and  thus  meriting  his  name,  “hoec  quasi  Hylse  sacerdos  nomen 
ejusdem  merita  est.” 
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1814.  Hylaria  Rafinerqce,  Specchio  Sei.  (Palermo),  11,  fasc.  7  (substitute  for 
fly  I  a). 

1825.  Boana  Guay,  Ann.  Philos,  (n.  s.),  X,  p.  214  (type,  Rana  boons). 

1826.  Cnlanrita  Fitzinger,  None  Classif.  Rept.,  p.  38  (typo,  Bona  eaerulea  White). 

1827.  Rhacophorus  “  Kuhl”  Sciilegel,  Isis,  1827,  p.  204  (type,  77.  palmata;  not  of 

Tsclnuli,  1838). 

1830.  Catamites  Wagler,  Syst.  Amph.,  p.  200  (emendation  of  Fitzinger’s  Cala- 
yiita). 

1830.  Anletris  Wagler,  Syst.  Amph.,  p.  201  (type,  77.  boons). 

1830.  Ilyas  Wagler,  Syst.  Amph.,  p.  201  (type,  77.  orborca ;  not  of  Leach,  1815). 

1830.  Scino.r  Wagler,  Syst.  Amph.,  p.  201  (type,  77.  oirrata). 

1830.  Dnulrohyos  Wagler,  Syst.  Amph.,  p.  342  (substitute  name  for  Ilyas,  pre¬ 
occupied). 

1843.  Lobipes  Fitzinger,  Syst.  Rept.,  p.  80  (type,  77.  palmata). 

1843.  Dryophytes  Fitzinger,  Syst.  Rept.,  p.  31  (type,  77.  versicolor). 

18S5.  Epeda  pints  Fore,  Proc.  Amor.  Philos.  Sue.,  1885,  p.  383  (type,  II.  yratiosa). 

1800.  Uyliola  Mocquard,  Nouv.  Arch.  AIus.  Paris  (4),  1,  p.  337  (type,  77.  re y ilia). 

The  list  of  synonyms  is  considerably  larger  than  the  above,  which 
includes  mostly  such  names  only  as  are  based  upon  species  occurring 
within  the  faunal  area  here  treated  of,  or  constitute  corrections  or 
additions  to  the  synonymy  as  commonly  given. 

The  tropical  genus  Ilyin,  as  now  understood,  is  American  and  Aus¬ 
tralian  in  its  distribution,  and  embraces  considerably  over  200  species, 
less  than  3  per  cent  of  which  occur  in  the  Old  World.  The  species, 
or  forms,  which  are  found  in  the  mainland  of  Eurasia,  viz,  II.  annec- 
tens  and  II.  simpler,  with  the  ones  treated  of  in  this  work,  constitute  a 
closely  related  group®  extending  from  Great  Britain  to  Japan,  south 
to  northeastern  India  and  Annam. 

The  forms  which  are  to  occupy  us  in  this  connection  may  be  distin¬ 
guished  as  follows: 

KEY  TO  THE  JAPANESE,  KOREAN,  AND  FORMOSAN  SPECIES  OF  HYLA. 

a1  No  drop  black  spots  on  sides  or  legs. 

bl  Digital  disks  equaling  inner  metatarsal  tubercle. 

c1  A  distinct  blackish  stripe  between  nostril  and  eye. 

77.  arborea  japonica ,  p.  7G 

e2  No  blackish  stripe  between  nostril  and  eye . 77.  arborea  immacnlata ,  p.  82 

Ir  Digital  disks  much  smaller  than  inner  metatarsal  tubercle . 77.  stepheni ,  p.  84 

a 2  Sides  of  body  and  posterior  aspect  of  hind  limbs  with  deep  black  spots. 

77,  ehinensis ,  p.  86 

HYLA  ARBOREA  b  JAPONICA  c  Guenther. 

Plate  IX,  figs.  1-3. 

1838.  Ilyla  arborea  Sciilegel,  Fauna  Jap.  Rept.,  pp.  112,  136,  130;  Sanr.  et  Ratr., 
pi.  hi,  figs.  5(t,  6  (not  of  Limueus)  (Japan). — IIilgendorf,  Sitz.  P>cr.  Rer- 
lin  Ges.  Naturf.  Fr.,  1880,  no.  8,  p.  120  (Hondo;  Yezo). — Fritze,  Mitth. 
Dontseh.  Ges.  Ost-Asions,  V,  1891,  p.  230  (Yezo). 

a  In  turn  related  to  Ilyla  eximia  of  Mexico. 

&  Signifying  arboreal. — Rana  arborea  Linn.ei  s,  Syst.  Nat.,  10  ed.,  I,  1758,  p.  213. 

1  Signifying  Japanese. 

Reproduced  in  this  work  on  Plate  IX,  tig.  3. 
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Figs.  1-3,  Hyla  arborea  japonica;  Fig.  4,  H.  chinensis.  (From  Boulenger, 

SCHLEGEL,  AND  GUENTHER.) 


For  explanation  of  plate  see  page  554. 
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1858.  Ihjla  viridis  var.  japonica  Guenther,  Cat.  P>atr.  Sal.  Brit.  Mils.,  p.  81. 

1858.  Ihjla  arborea  var.  japonica  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  109 
(type-locality,  Japan;  types  in  Brit.  Mus.).— Boettger,  Offenbach.  Ver. 
Natnrk.,  17-18  Ber.,  1878,  p.  8  (Japan);  Kat.  Batr.  Mus.  Senckenberg., 
1892,  j>.  43  (Hakone;  Goto  Isl.);  Ber.  Senckenberg.  Naturf.  Ges., 
1894,  p.  141.— BouLENUER,Cat.  Batr.  Sal.  Brit.  Mils.,  1882,  p.  381 (Japan); 
Proc.  Zool.  Soc.  London,  1887,  p.  578,  pi.  u,  fig.  2  (Port  Hamilton, 
Korea). — Bedriaga,  Bull.  Soc.  Natural.  Moscou  (n.  s.),  Ill,  no.  3,  1889, 
pp.  475,  487  (Tokyo;  Y\*zo). — Okada,  Cat.  Vert.  Jap.,  1891,  p.  60 
(Tokyo). — Sclater,  Batr.  Ind.  Mus.,  1892,  p.  32. 

1860.  Ihjla  viridis?  IIallowell,  Proc.  Pliila.  Acad.,  I860,  }).  500  (Simoda). 

1878.  Ihjla  arborea  var.  meridionalis  Boettger,  Offenbach.  Ver.  Xaturk.  17-18 

Ber.,  p.  8  (Japan)  (not  of  1874). 

1879.  Ihjla  japonica  Camerano,  A tti  Accad.  Torino,  XIV,  Pt.  5,  Apr.  1879,  p. 

895  (Tokyo). 

1887.  Ihjla  arborea  var.  savignyi  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XIX, 
1887,  i).  67  (Gensan,  Korea)  (not  of  Audouin);  Taill.  Batr.  Europe,  Pt. 
2,  1898,  p.  250  (part),  pi.  xv,  fig.  5  (Tsu-shima),  fig.  6  (Daibutsu).« 

1905.  Ihjla  steplieni  Ntkolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII, 
no.  1,  p.  401  (part:  Yezo)  (not  of  Boulenger?). 

Sell] egeFs fig.  5  on  Plate  III 6  of  the  Saurii  and  Batrachii  of  Fauna 
Japonica  is  usually  referred  to  Polypedates  schlegelii,  but  I  think 
erroneously.  The  webbing  between  the  digits  and  the  shape  of  the 
snout,  as  well  as  the  coloration,  indicate  llyla  arborea.  Moreover, 
an  examination  of  the  specimen  in  Leiden  Museum  shows  that  this 
view  is  correct. 

In  his  catalogue  of  the  tailless  batrachians  in  the  British  Museum 
(1SS2)  Boulenger  recognized  four  varieties  of  Ihjla  arborea ,  of  which 
II.  arborea  savignyi  was  credited  to  various  islands  in  the  Mediter¬ 
ranean,  parts  of  western  Asia,  and  to  the  island  of  Hainan,  South 
China  (a  single  half-grown  specimen),  while  II.  arborea  japonica 
was  represented  as  being  confined  to  Japan.  In  1887  (July)  he  re¬ 
corded0  a  specimen  of  the  latter  from  Port  Hamilton,  a  small  island 
at  the  south  end  of  Korea,  opposite  Kiusiu,  found  together  with 
another  specimen  which  he  described  as  Ihjla  steplieni.  Shortly 
before  (January,  1887)  he  had  referred  a  specimen  from  Gensan, 
Korea,  to  II.  arborea  var.  savignyi ,d  a  reference,  by  the  way,  which 
appears  to  have  escaped  Doctor  von  Bedriaga/  While  the  latter 
author,  as  well  as  Boettger 7  still  recognize  II.  arborea  japonica , 
Boulenger  in  his  latest  important  work  0  after  the  study  of  a  large 
series  of  specimens  (34  from  the  Mediterranean  and  western  Asia 
as  far  as  the  Persian  Gulf  and  18  from  Japan,  Korea,  and  China) 

a  Reproduced  in  this  work  on  Plate  IX,  figs.  2,  1. 

&  Reproduced  in  this  work  on  Plate  IX,  fig.  3. 

cProc.  Zool.  Soc.  London,  1887,  p.  57S. 

d  Ann.  Mag.  Nat.  Hist.  (5),  XIX,  Jan.  18S7,  p.  67. 

cBull.  Soc.  Nat.  Moscou,  (n.  s.)  Ill,  1889. 

/Ivat.  Batr.  Mus.  Senckenb.,  1892,  and  Ber.  Senckenb.  Naturf.  Ges.,  1894. 

9 Taill.  Batr.  Europe,  II,  1897. 
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pronounce  them  all  II.  arborea  savignyi.  From  the  text  (pp.  250- 
251)  it  is  evident  that  his  reason  for  this  is  that  there  are  spotted 
specimens  found  in  the  western  series  as  well  as  unspotted  ones  among 
those  from  eastern  Asia.  It  is  quite  possible  that  the  unspotted 
specimens  may  be  somewhat  diflicult  to  distinguish,  but  in  the  spot¬ 
ted  ones  the  angular  shoulder  spots  of  the  Japanese  and  Korean 
specimens  seem  to  be  almost  diagnostic.  In  our  plain-colored  speci¬ 
mens,  moreover,  1  can  always  detect  dusky  bars  across  the  tarsus, 
and  1  would  also  call  attention  to  the  .dark  spot  on  the  upper  lip 
under  the  anterior  portion  of  the  eye  which  is  found  in  many  of  the 
eastern  specimens.  Under  these  circumstances  I  think  it  prefer¬ 
able  to  follow  Boettger  in  maintaining  the  old  status  of  II.  arborea 
japonica  as  a  distinguishable  form.® 


04 


Figs.  62-67.— Hyla  arborea  japonica.  U  X  nat.  size.  62,  top  of  head;  63,  side  of  head;  64,  open 
MOUTH;  65,  UNDERSIDE  OF  HAND;  66,  TOP  OF  FINGER,  SIDE  VIEW;  67,  UNDERSIDE  OF  FOOT.  No.  23542, 
U.S.N.M. 


Description  (tigs.  62-67). — Adult  female;  U.S.N.M.,  No.  31926; 
Kochi, ‘Province  of  Tosa,  Shikoku;  May  11,  1903;  Dr.  Hugh  M.  Smith, 
collector.  Vomerine  teeth  in  two  nearly  straight,  short  series  between 
the  choame;  tongue  large,  broadly  oval,  somewhat  truncate  behind, 
with  a  slight  median  incision;  nostrils  somewhat  nearer  the  tip  of 
the  snout  than  the  eye,  their  distance  from  each  other  shorter  than 
their  distance  from  the  labial  edge,  and  still  shorter  than  the  inter- 

®What  is  Ilyla  cyanea  Ilallowell,  Proc.  Phil.  Acacl.,  1800,  p.  494,  from  ‘‘Loo  Choo”  ? 
All  lie  says  is:  “  Ilyla  cyanea  Daudin  (young).  One  specimen. ’’  There  is  great  confu¬ 
sion  in  tli is  paper  of  Ilallowell’s  (for  instance,  Polypedatcs  vindis  and  burgerii,  p.  501, 
under  Japan  instead  of  Loo-Choo;  0 phthalmidium  tenuc ,  p.  497,  from  Hongkong,  China, 
under  Japan),  and  it  is  quite  possible  that  this  reference  to  a  young  Ilyla  cyanea  is 
only  a  duplication  of  the  Australian  record,  p.  490:  “Hyla  cyanea  Daud.  One 
specimen.  Sidney  (young).  Taken  Dec.,  1853,”  which  got  misplaced.  I  may  add 
that  Boulengor  refers  it  with  a  query  to  Rliaeophorus  vindis  (Proc.  Zool.  Soc.  London, 
1887,  p.  149). 
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orbital  width,  which  is  considerably  greater  than  the  upper  eyelid : 
tympanum  nearly  circular,  its  diameter  about  one-half  that  of  the 
eye,  its  distance  from  the  latter  greater  than  from  the  corner  of  mouth  ; 
fingers  distinctly  webbed  at  base,  first  shortest,  fourth  longer  than 
second,  third  longest  ;  disks  of  fingers  slightly  larger  than  those  of  toes, 
nearly  as  large  as  tympanum;  hind  feet  rather  long,  tarso-metatar- 
sal  joint  reaching  considerably  beyond  tip  of  snout  and  heel  joint 
reaching  to  middle  of  eye  when  legs  are  carried  forward  along  the  side 
of  the  body;  heels  just  touch  when  folded  legs  are  placed  vertical  to  the 
axis  of  the  body;  toes  webbed  slightly  more  than  one-half;  third  toe 
as  long  as  fifth;  inner  metatarsal  tubercle  oval,  prominent,  about  the 
size  of  the  disk  of  the  longest  toe;  no  outer  metatarsal  tubercle;  sub- 
articular  tubercles  under  fingers  and  toes  prominent;  skin  above 
smooth;  below  granular,  except  on  inner  side  of  tibia;  a  strong 
glandular  fold  from  eye,  curving  downward  behind  the  tympanum 
to  the  insertion  of  the  fore  leg;  a  strong  dermal  fold  across  the  chest 
from  axilla  to  axilla.  Color  (in  alcohol)  about  smoke  gray  (in  life 
bright  green),  with  dusky  markings  as  follows:  A  Y-shaped  rostral 
stripe  on  the  end  of  the  snout,  connected  below  with  an  undulating 
blackish  line,  forming  the  edge  of  the  upper  jaw,  the  diverging  upper 
branches  reaching  the  nostrils  and  continuing  behind  these  through 
the  eye  and  over  the  tympanum  as  a  dark  stripe,  edged  above  with 
whitish  ;  on  the  tympanum  it  widens  so  as  to  embrace  the  whole  of 
this  organ,  and  continues  backward  over  the  shoulder  along  the  flanks 
as  an  irregular  broad  band,  which  in  the  groin  is  replaced  by  coarse 
vermiculation  of  blackish  and  white;  a  dusky  spot  between  lower 
anterior  portion  of  eye  to  edge  of  lip  ;  a  pair  of  dusky  spots,  one  on 
each  upper  eyelid,  converging,  though  not  meeting,  backward;  a 
large  angular,  L-shaped  mark  on  each  shoulder,  and  a  smaller,  more 
irregular  spot  on  each  side  of  the  lower  back,  descending  toward  the 
groin,  but  not  connected  with  the  dusky  band  of  the  flanks;  on  the 
coccyx  several  smaller  irregular  blotches;  a  spot  in  front  of  the  upper 
end  of  humerus,  a  narrow  dusky  line  along  the  posterior  outline  of  the 
arm;  posterior  aspect  of  femur  brownish  gray  with  distinct  rounded 
white  spots;  upper  aspect  of  fore  leg  and  hind  legs,  including  tarsus, 
with  distinct  dusky  crossbars;  lower  lip  whitish,  with  a  series  of 
dark  spots;  underside  whitish,  with  numerous  small  dusky  spots  on 
throat. 


Dimensions. 


Tip  of  snout  to  vent .  37 

Tip  of  snout  to  anterior  border  of  tympanum. .  9.  5 

Nostril  to  anterior  border  of  tympanum .  8 

Internaral  width .  3 

Interorbital  width .  4 

Diameter  of  tympanum . 2 


so 
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mm. 

Width  of  head .  12 

Fort*  leg .  23 

Ilind  leg  from  vent  to  tip  of  longest  toe .  57 

Tibia .  1G.  5 

Foot  from  base  of  inner  metatarsal  tubercle  to  tip  of  longest  toe _  18 

Inner  metatarsal  tubercle .  2 


The  adult  male  1ms  a  large  external,  dark-pigmented,  vocal  sac 
under  the  throat,  folding  up  with  longitudinal  folds  when  not  inflated. 
The  males  of  U.S.N.M.  No.  742S,  which  were  collected  by  Dr.  Win. 
Stimpson,  at  Simoda,  in  May,  1855,  consequently  during  the  breed¬ 
ing  season,  have  a  large  and  distinct  pad  of  nuptial  asperities  on  the 
upper  side  of  the  base  of  the  first  finger,  but  they  are  not  distinguished 
from  the  adjacent  skin  by  imy  different  coloration.  The  color  of  these 
specimens,  which  have  the  back  unspotted,  is  described  from  life  by 
Stimpson  as  being  “ bright  light  green  above;  a  golden  band  along 
each  side  of  the  head,  including  the  eye;  sides  minutely  sprinkled 
with  copper  color;  belly  white.” 

Variation. — In  the  series  before  me  the  structural  and  proportional 

characters,  such  as  the  size  and  shape 
of  the  vomerine  series  of  teeth,  the 
size  of  tympanum,  digital  disks,  and 
metatarsal  tubercle,  vary  within  cer¬ 
tain  limits.  The  length  of  the  foot 
is  found  to  vary  considerably  in  a 
few  specimens,  apparently  without 
being  correlated  with  any  other 
difference.  It  is  in  the  coloration, 
however,  that  we  meet  with  the 
greatest  amount  of  variation.  Not 
only  are  many  of  the  specimens 
entirely  uniform  above,  but  the  lat¬ 
eral  stripe  is  scarcely  indicated  in  a 
large  number,  and  the  mark  on  the 
tip  of  the  snout  is  absent  in  most. 
The  dusky  spot  beneath  the  eye  is  present  in  a  majority,  and  the 
crossbars  on  the  tarsus  are  visible  in  all  the  specimens  which  are  not 
so  faded  from  age  as  to  have  lost  nearly  all  trace  of  markings.  In 
the  specimens  with  dorsal  spots  the  angular  shoulder  mark  is  usually 
present,  but  in  No.  23542,  at  least,  there  is  a  longitudinal  stripe  on 
each  side  of  the  back,  caused  by  a  fusion  of  the  two  dorsal  spots 
and  the  obliteration  of  the  transverse  branch  of  the  anterior  mark. 

Habitat. — The  tree-toad,  a  name  probably  preferable  to  that  of 
tree-frog,  which  may  properly  be  restricted  to  the  genus  Polypcdates 
(or  lihacopitorus  of  many  authors),  occurs  all  over  Japan  proper  in 
suitable  stations.  It  is  hardly  necessary  to  enumerate  specific  loeali- 
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Figs.  GS-70.— IIyla  arborea  japonica.  U  X 

NAT.  SIZE.  OS,  TOP  OF  HEAD;  09,  SIDE  OF 
head;  70,  UNDERSIDE  OF  FOOT.  No.  21211, 
U.S.N.M. 
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ties,  though  the  following  are  represented  by  specimens  in  various 
museums:  In  Kiusiu:  Yamagawa  and  Miyazaki  (U.S.N.M.),  Mount 
Onsen  in  Shimabara  (Brit.  Mus.);  in  Shikoku:  Kochi  (U.S.N.M.);  in 
Hondo:  Nara,  Koriyaina,  Sim o da,  Mount  Fuji,  and  Yokohama 
(U.S.N.M.),  Kobe,  Kiga,  Daibutsu  (Brit.  Mus.),  Setsu  (Hamburg 
Mus.),  Ilakone  (Senckenberg  Mus.) :  in  Yezo:  Hakodate  and  Sapporo 
(U.S.N.M.).  There  are  also  in  British  Museum  specimens  from 
Tsu-shima  collected  by  Holst,  and  in  Museum  Senckenbergianum  one 
specimen  from  Goto  Island,  near  Nagasaki. 

There  is  no  record  of  the  species  in  any  of  the  Riu  Kin  Islands  or 
Formosa. 

Outside  of  Japan  it  occurs  in  Korea,  whence  specimens  are  in  the 
United  States  National  Museum  (Fusan)  and  in  the  British  Museum 
(Gensan  and  Seoul);  the  Hamburg  Museum  also  lias  specimens  from 
southern  Korea,  collected  by  Doctor  Warburg.  One  specimen  was 
brought  from  Port  Hamilton  by  Mr.  G.  Stephen,  together  with  the 
type  of*  Ilyla  stepheni. 

The  status  of  the  Chinese  specimens  which  have  been  referred  to 
this  form  is  too  uncertain  to  detain  us  here.  It  maybe  sufficient  to 
refer  to  what  is  said  under  the  heading  of  Ilyla  arborea  immaculata , 
with  the  additional  remark  that  the  Hainan  specimen  belongs  to  the 
recently  described  Ilyla  simplex a  as  suggested  by  Doctor  Boettger. 

List  of  specimens  of  Ilyla  arborea  japoniea. 


IT.  S. 
N.  M. 
No. 

Sex  and  age. 

Locality. 

When  col¬ 
lected. 

1  By  whom  collected 
or  from  whom  re¬ 
ceived. 

7428a 

Male  « . 

Sirnoda,  Izu,  Hondo . 

May,  1855 

Wm.  Stimpson. 

742S6 

. do . 

. do . 

Do. 

7428c 

. do . 

. do . 

do 

Do. 

742Sd 

[ . do . 

. do . . . 

do 

Do. 

7428c 

Female . 

. do . 

do 

Do. 

7492a 

Young . 

Hakodate,  Yezo . 

Do. 

74926  1 

. do . 

. do . 

Do. 

11345 

. do . 

Japan . 

1S78 

E.  S.  Morse. 

11346 

. do . 

_ do . 

1878 

Do. 

17511  ; 

Female . 

Fusan,  Korea . 

1885 

21211 

. do  & . 

(Seoul?),  Korea . 

1883 

Do. 

21212 

Young . 

. do . 

1883 

Do. 

23441 

. do . 

Sapporo,  Yezo . 

1896 

N  o  z  a  wa . 

23442 

. do . 

. do  . 

1S96 

Do. 

23443 

. do . 

. do . 

1896 

Do. 

23444 

. do . 

. do . 

1896 

Do. 

23445 

. do . 

. do . 

1896  j 

Do. 

23542 

Female  c  . ... 

Yokohama,  Hondo . 

Sept.,  1S96  1 

L.  Stejneger. 

23588  i 

. do . 

Do. 

23907  . do .  O nogam i,  Gunba .  I.  Ijima. 

2390S  llalfgrown . do .  Do. 

a  Description,  p.  80.  t>  Figs,  08-70;  see  also  p.  So.  c  Figs.  62-67;  see  also  p.  85. 


a  Ilyla  ckinensis  var.  simplex  Boettger ,  Ber.  Senckenberg.  Naturf.  Ges.,  1901.  Abh., 
p.  53. 
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List  of  specimens  of  Ilyla  arborea  japonica— Continued. 

u.  s. 

N.  M. 
No. 

Sex  and  age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom  re¬ 
ceived. 

30742 

Miyazaki,  Hiuga,  Kiusiu . 

C.  A.  Clark. 

30743 

Male 

Do. 

31803 

Halfgrown  .. 

Nara,  Yamato,  Hondo . 

Apr.,  1903 

H.  M.  Smith. 

3 1805 

. do . 

Koriyama’,  Yamal o,  Hondo . 

Apr.  25,1903 

Do. 

31  SOti 

do 

Do. 

31807 

. do . 

. do . 

Do. 

31825 

Male . 

Yamagawa,  Satsuma,  Kiusiu . 

'  June  14,1903 

Do. 

3lS2(i 

. do . 

_ do . 

Do. 

31827 

.do 

Do. 

31013 

Kochi,  Toza,  Shikoku . 

May  11,1903 

Do- 

31914 

. do . 

. do . 

Do. 

31915 

. do 

Do. 

31910 

Male 

. do . 

. do. . . 

Do. 

31917 

Female 

.do . 

.  .do 

Do. 

31918 

Male 

. do . 

. do . 

Do! 

31919 

_ do. . . 

. do . 

. do . 

Do. 

31920 

do 

. do . 

. do.  .  . 

Do. 

31921 

.do 

. .  .  .do . 

. do . . . 

Do. 

31920 

Female  « 

. do . 

.do 

Do. 

34374 

Male  . 

Mount  Fuji,  Hondo . 

Summer,  1898 

A.  Owston. 

34375 

do 

.do  . 

.  ..do 

Do. 

34370 

Female 

. do . 

. do . 

Do. 

34377 

do 

.  do  . 

. .  .  do 

Do. 

34378 

Male. 

. do . 

. do . 

Do. 

34379 

Female _ 

. do . 

. do . 

Do. 

34380 

do 

..  do . 

_ do.  .  . 

Do. 

34381 

Male. 

...do . 

. do . 

Do. 

343S2 

Female 

do  . 

.  .  do 

Do. 

34383 

do 

. do . 

. do . 

Do. 

34384 

..  do _ 

. do . 

. do . 

Do. 

34385 

_ do . 

. do . 

. do . 

Do. 

34385 

. .  .do . 

. do . 

. do . 1 

Do. 

34387 

do 

.  ..do . 

. do . 

Do. 

34388 

.  .do _ 

. do . 

. do . 

Do. 

34389 

do 

do . 

. do . 

I)o. 

a  Description,  p.  78. 


[HYLA  ARBOREA  IMM ACULATA«  Boettger.] 

1888.  Ilyla  chinmsis  var.  immaculata  Boettger,  Ber.  Senckenberg.  Naturf. 
Ges.,  18SS,  Abh.,  p.  189  (type-locality,  Shanghai;  type  in  Mus.  Sencken- 
berg. ;  Schmacker,  collector). — Stone,  Proc.  Phila.  Acad.,  1S99,  p.  184 
(Tore  River,  eastern  Mongolia). 

1892.  Ilyla  arborca  var.  immaculata  Boettger,  Kat.  Batr.  Mils.  Senckenberg., 
p.  43  (Shanghai;  Lueshan  Mts.,  near  Kiukiang);  Ber.  Senckenberg. 
Natnrf.  Ges.,  1894,  p.  140  (Lueshan). 

This  form  which  Boettger  originally  referred  to  Ilyla  chinmsis  as 
a  variety  he  has  since  associated  with  II.  arborea.  According  to  his 
revised  view  of  1894 b  it  is  most  nearly  related  to  II.  arborea  joponica, 


Signifying  Unspotted. 


b  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  141. 
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from  which  “it  may  be  easily  separated  by  the  following  characters: 
No  web  between -the  outer  fingers;  toes  one-third  webbed;  no  dark 
loreal  stripe/’  while  II.  arborea  japoniva  has  “one-fourth  web  between 
third  and  fourth  finger;  toes  one-half  webbed,  and  an  always  dis¬ 
tinct  dark  loreal  stripe.  In  the  proportion  between  the  length  of 
the  tibia  to  that  of  the  femur  there  may  also  be  a  slight  difference. 
In  var.  immaeulata  the  tibia  appears  to  be  somewhat  longer  than  the 
femur;  in  var.  japonica,  on  the  contrary,  the  femur  is  longer  than  the 
tibia.” 

I  have  not  seen  any  specimens  of  this  form  from  the  type  locality 
and  therefore  can  not  express  any  opinion  as  to  its  validity,  but  if 
the  three  specimens  from  Mongolia,  which  Mr.  Witmer  Stone  some¬ 
what  doubtfully  referred  to  this  form,  really  belong  to  it,  it  would 
appear  that  the  characters  assigned  to  it  are  somewhat  unstable  and 
unreliable. 

Thanks  to  the  kindness  of  the  authorities  of  ‘the  Philadelphia 
Academy,  I  was  recently  permitted  to  examine  the  three  specimens 
alluded  to  above,  namely,  Nos.  4943-4945,  collected  by  Doctors  Smith 
and  F urness  at  Tore  River,  Mongolia. 

No.  4945,  which  is  adult,  differs  from  a  German  specimen,  with 
which  I  could  compare  it,  by  being  entirely  immaculate,  with  no 
trace  of  canthal  or  postocular  streaks  or  dusky  crossbars  on  the  legs. 
The  foot  is  somewhat  shorter  and  the  webs  slightly  larger  ;  the  heels 
do  not  meet  by  a  space  of  2  mm.  when  the  folded  hind  legs  are  placed 
vertical  to  the  axis  of  the  body,  and  they  do  not  reach  the  axilla 
when  the  leg  is  extended  along  the  side  of  the  bod}T. 

No.  4944,  also  adult,  has  relatively  longer  hind  legs,  as  the  heel 
reaches  the  posterior  border  of  the  eye.  A  canthal  and  postocular 
line  can  be  distinctly  traced,  also  some  spots  on  the  upper  lip,  and 
apparently  faint  cross  markings  on  the  legs. 

No.  4943,  which  is  quite  3roung,  is  nearly  unspotted  like  No.  4945, 
but  with  trace  of  a  subocular  spot  on  one  side  and  of  cross  markings 
on  legs. 

The  following  measurements  were  taken  of  the  two  adults  to  show 
the  difference  in  the  relative  length  of  the  hind  legs: 


No.  4945.  No.  4944. 

Snout  to  vent . 

mm.  mm. 

40  39 

49  59 

25  27 

1 

Vent  to  tip  of  longest  toe . 

lleel  to  tip  of  longest  toe . 

The  status  of  the  tree-toad  of  northern  China  is  consequent^  still 
doubtful.  It  seems  to  be  fairly  distinct  from  the  Japanese  form, 
however,  in  the  relatively  immaculate  coloration. 
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Habitat . — Boettger  originally  roconled  this  form  from  Shanghai 
and  later  from  the  Lueslian  Mountains  near  Kiukiang  on  the  Yang- 
tse-kiang,  where  it  occurs  together  with  Ilyla  clnnensis.  Three  Mon¬ 
golian  specimens,  from  the  Tore  River,  have  been  referred  to  this 
form  doubtfully,  as  detailed  above. 

List  of  specimens  of  Ilyla  immacnlata. 


Phila. 

Acad. 

No. 

Age. 

I 

Locality. 

When  col¬ 
lected. 

By  whon&ollected. 

1943 

4944 

4945 

Young «  . . . 
Adult «. . .  - 

. do. a  . . . 

. .  Tore  River,  Mongolia . 

. do . 

. do . 

Drs.  Smith  and  Furness. 

Do. 

1  Do. 

a  p.  S3. 


HYLA  STEPHENS  Boulenger. 

1887.  Ilyla  stepheni  Boulenuek,  Proc.  Zool.  Soc.  London,  1887,  p.  579,  pi.  li, 
tig.  J  (type-locality,  Port  Hamilton,  Korea);  Ann.  Mag.  Nat.  Hist.  (6), 
V,  Feb.  1890,  p.  142  (Ussuri  River);  Proc.  Zool.  Soc.  London,  1890, 
p.  320.-  Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  NVII, 
No.  1,  1905  (part:  Ussuri,  etc.). 

This  species  was  described  by  Boulenger  from  a  specimen  collected 
at  Port  Hamilton,  together  with  a  specimen  of  true  II.  arborea 
japonica.  It  is  professedly  nearly  allied  to  II.  arborea ,  and  no  com¬ 
parison  with  the  latter  accompanies  the  description. 

Later  on  (1S90)  he  records  two  specimens  from  the  Ussuri  River 
of  which  he  gives  the  measurements  and  says  that  the  species  “is 
easily  distinguished  from  II.  arborea  by  the  much  larger  and  more 
prominent  metatarsal  tubercle.’  ’  The  length  of  the  inner  toe  is  given 
as  4  mm.  and  that  of  the  metatarsal  tubercle  as  2.5  mm. 

Through  the  kindness  of  the  authorities  of  the  British  Museum,  I 
was  able  to  examine  these  specimens  during  my  visit  in  1S9S. 

The  type  (Brit.  Mus.  S9.11.S.5)  is  in  very  poor  condition  (dried  up) 
and  nothing  can  be  made  of  it.  The  two  other  specimens,  however, 
referred  by  Boulenger  to  this  species  (Brit.  Mus.  89. 12. 16. 197.7),  col¬ 
lected  by  Docrries  at  the  Middle  Ussuri  in  1SS6  (Fischer  collection  Nos. 
754-5),  are  in  very  good  condition  and,  compared  with  the  Hondo 
specimens  of  II.  japonica  then  in  the  British  Museum,  show  a  difference 
in  the  relative  size  of  disks  and  metatarsal  tubercle  as  follows: 


Digital  disks  much  smaller  than  inner  metatarsal  tubercle . II.  stepheni 

Digital  disks  equaling  metatarsal  tubercle . II.  japonica 


In  the  latter,  moreover,  the  ventral  granulation  is  considerably  finer. 
Whether  the  Ussuri  specimens  are  identical  with  the  Port  Hamilton 
type  is  now  hard  to  determine,  but  we  will  have  to  accept  Boulenger1  s 
identification  as  correct. 

a  Fur  Mr.  George  Stephen,  R.  N.,  who  collected  the  type. 
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A  single  specimen  in  the  United  States  National  Museum  (No.  21211 , 
Figs.  68-70),  collected  by  Jony  in  Korea  in  1SS3,  probably  in  Seoul,  has 
a  somewhat  larger  inner  metatarsal  tubercle  than  the  other  specimens 
from  Korea  and  Japan,  and  while  the  snout  is  possibly  a  trifle  shorter 
the  hind  legs  are  not  short,  tin*  tibio-tarsal  articulation  reaching  the 
front  of  the  eye;  finally,  the  ventral  granulation  is  exactly  as  in  the 
typical  Ilyla  japonica.  At  first  I  thought  that  the  hind  foot  of  this 
individual  might  afford  a  good  character,  it  being  considerably  larger 
than  in  most  of  my  Japanese  specimens,  but  one  collected  by  myself  at 
Yokohama,  in  1S96,  is  so  nearly  like  it  that  I  do  not  venture  to  sepa¬ 
rate  them. 

*  Altogether  I  am  not  assured  of  the  distinctness  of  II.  stepheni ,  my 
faith  in  it  having  been  considerably  shaken  b}r  the  last-mentioned 
specimen  (U.S.N.M.  No.  23542,  figs.  62-67).  However,  having  been 
favorably  impressed  by  the  examination  of  the  Ussuri  specimens, 
and  not  now  having  an  opportunity  to  reexamine  them  in  connection 
with  my  own  material,  I  do  not  feel  warranted  in  disturbing  the  status 
given  them  b}^  Boulenger. 

Nikolski,  in  1905,  has  referred  the  tree-toads  in  the  St.  Petersburg 
Museum  from  Yezo,  collected  by  Albrecht  in  1S65  and  by  Maximo- 
vitch,  to  II.  stephem,  apparently  as  distinct  from  the  tree-toads  of 
southern  Japan.  I  have  not  been  able  to  accept  this  view,  as  I  have 
been  unable  to  discover  any  tangible  difference  between  the  Hylas 
on  both  sides  of  Tsugaru  Strait,  but  Nikolski’s  action  goes  to  show 
how  unsatisfactory  the  whole  question  is  as  yet.  Much  more  mate¬ 
rial  will  be  necessary  before  it  can  be  settled. 

There  being  no  undoubted  specimen  of  this  form  in  our  museum, 
I  reproduce  herewith  Boulenger’s  original  description  and  his  meas¬ 
urements  of  the  two  Ussuri  specimens. 

Original  description  of  type-specimen. — Brit.  Mus.  No.  89.1 1  .S. 5;  Port 
Hamilton,  Korea;  G.  Stephen,  collector. — Near  II.  a  chorea.  Tongue 
subcircular,  slightly  nicked,  and  free  behind;  vomerine  teeth  in  two 
slightly  oblique  series  between  the  choanie;  head  a  little  larger  than 
that  of  II.  arhorea,  broader  than  long;  snout  rounded,  shorter  than  the 
diameter  of  the  orbit;  can  thus  rostralis  distinct;  loreal  region 
slightly  concave;  interorbital  space  as  broad  as  the  upper  eyelid; 
tympanum  distinct,  half  the  diameter  of  the  eve;  fingers  with 
a  short  web  at  the  base;  no  projecting  rudiment  of  pollex;  toes 
hardly  two-thirds  webbed;  disks  a  little  smaller  than  the  tympanum: 
subarticular  tubercles  moderate;  inner  metatarsal  tubercle  large  and 
very  prominent,  oval,  about  two-thirds  the  length  of  the  inner  toe; 
a  fold  along  the  inner  edge  of  the  tarsus;  the  tibio-tarsal  articulation 
reaches  the  tympanum;  tibia  not  half  the  length  of  the  head  and 
body;  skin  smooth  above;  lower  surfaces,  throat  of  male  included, 
granular.  Color  varying  from  grayish  or  brownish  to  green,  with 
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darker,  blackish-edged  permanent  symmetrical  insuliform  spots  on 
the  body  and  cross  bands  on  the  limbs;  a  dark  brown  streak  from 
nostril  to  eye;  lower  parts  whitish;  lower  belly  and  limbs  carneous; 
sides  of  thighs  carneous;  iris  dark  bronzy  brown.  Male  with  an 
external  subgular  vocal  sac. 

From  snout  to  vent  35  mm.  a 

Dimensions. — British  Museum,  No.  89. 12.16. 197.7;  middle  Ussuri; 
Doerries,  collector. 


From  snout  to  vent . 

Lengt  h  of  head . 

Width  of  head . 

Diameter  of  the  tympanum 

Fore  limb . 

Hind  limb . 

Tibia . 

Inner  toe. . 

Inner  metatarsal  tubercle. . 


Male.  Female. 


mm. 

mm. 

35 

40 

12 

13 

13 

15 

2 

3 

20 

23 

51 

57 

15 

17 

4 

4 

2.5 

a  2.  5 

«Boulenger,  Ann.  Mag.  Nat.  Hist.  (0),  Y,  Feb.  1890,  p.  142. 


Habitat . — The  only  specimens  until  recently  recorded  as  belonging 
to  this  form  are  the  ones  mentioned  above,  one  from  Port  Hamilton, 
off  the  southend  of  Korea,  and  two  from  the  middle  Ussuri.  In  the 
Hamburg  Museum  there  are  specimens  from  Khabarovka  (No.  S63) 
as  well  as  from  Vladivostok  (No.S64),  collected  by  Dieekmann,  which 
are  there  referred  to  this  species.  Nikolski,  in  1905,  refers  tree-toads 
from  as  far  west  as  Nertshinsk  and  the  river  Shilka,  as  well  as  the 
Yezo  specimens  in  the  St.  Petersburg  Museum  to  this  species. 


List  of  specimens  of  Hyla  stepheni. 


Brit.  Mus.  No. 

89.11.8.5 . 

89. 12. 16. 197. 7 


Sex. 


Locality. 


(a)  Port  Hamilton,  Korea 

Male  b .  Middle  Ussuri . 

Female  t> . do . 


When  col¬ 
lected. 


By  whom  col¬ 
lected. 

G.  Stephen. 
Doerries. 

Do. 


a  Type,  description,  p.  85. 


b  P.  86. 


HYLA  CHINENSISb  Guenther. 


Plate  IX,  fig.  4. 

1858.  Hyla.  arborea  var.  chinensis  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  108, 
pi.  ix,  fig.  Cc  (type-locality,  China;  types  in  Brit.  Mus.). 

flBoulenger,  Proc.  Zool.  Soc.,  1887,  p.  579. 
t>  Signifying  Chinese, 
c  Reproduced  in  this  work  on  Plate  IX. 
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1864.  lhjla  chine  ns  is  Guenther,  Rept.  Brit.  India,  p.  486  (southern  China  and 
Formosa). — Steindachner,  Novara  Exped.,  Zool.,  I,  Amph.,  1867,  p.  59 
(Amoy). — Camerano,  Atti  Accad.  Sci.,  Torino,  XIV,  Pt.  5,  Apr.  1879, 
p.  894  (China). — Boulenger,  Cat.  Batr.  Sal.  Brit,  Mus.,  1882,  p.  381 
(China;  Formosa). — Boettger,  Kat.  Batr.  Mils.  Senckenberg.,  1892,  p.  43 
(Dalanshan  and  Lueshan  Mts.,  China);  Ber.  Senckenberg.  Naturf. 
Ges.,  1894,  p.  141  (Lueshan  Mts.  near  Iviukiang);  p.  149  (Dalanshan  and 
Chinha  i ,  nearVN  i  ngpo) . 

This  species  is  closely  allied  to  lhjla  arborea,  but  the  vomerine  teeth 
are  more  posterior.  The  coloration  is  also  peculiar  and  easily  recog¬ 
nizable,  the  color  above  being  uniform  and  immaculate  bright  green, 
the  sides  beautifully  sulphur  yellow  (according  to  Boettger),  white  in 
alcohol,  with  round  spots  of  a  deep  black,  and  extensive  markings  of 
the  same  color  on  the  posterior  aspect  of  the  thighs. 

Habitat. — This  species  occurs  in  southern  and  eastern  China  at  least 
as  far  north  as  Shanghai,  and  as  far  west  as  the  Tsin  Ling  Mountains, 
Shensi,  whence  the  U.  S.  National  Museum  has  specimens  (Cat.  nos. 
19230  and  35529). 

Swinhoe  obtained  it  in  Formosa  and  sent  specimens  to  the  British 
Museum,  which  also  has  a  specimen  from  Taiwan  fu,  received  from  the 
Formosa  Museum,  and  several  other  specimens  (males,  females,  and 
young)  collected  b}r  Mr.  Holst  in  West  Taiwan  fu. 


List  of  specimens  of  Ilyla  chinensis. 


Museum. 

No. 

Age. 

Locality. 

When 

col¬ 

lected. 

By  whom  collected 
or  from  whom  ob¬ 
tained. 

U.S.N.M . 

Do . 

19230 

35520 

Adult . 

.  _ do . 

Shanghai,  China . 

Shensi,  China.  .  . 

1904 

Brit.  Mus. 

E.  Blackwelder. 

P.  Holst. 

Brit.  Mus . 

. do . 

Taiwan  fu,  Formosa  _  ... 

Family  ENGYSTOMID7E. 

Jaws  without  teeth;  shoulder-girdle,  firmisternian  and  sacral  lateral 
processes  dilated.  Widely  distributed  over  the  tropical  portions  of 
the  globe.  Most  of  the  forms  are  terrestrial,  some  burrow  in  the 
ground,  some  are  aquatic,  but  none  are  arboreal.  Many  of  the  species 
are  ant-eaters. 

Only  one  genus  is  represented  within  the  area  covered  by  this  work 

Genus  MICROHYLAfl  Tsehudi. 

1838.  Microhyla  Tschudi,  Classif.  Batr.,  pp.  28,  71  (type,  Hylaplesia  achatina). 

1841.  Micrhyla  Dumeril  and  Bibron,  Erpet.  Gen.,  VIII,  p.  613  (emendation). 

1843.  Hylaplesia  PYtzinger,  Syst.  Rept.,  p.  31  (type,  II.  achatina)  (not  of  Boie, 
1827). 

1843.  Siphneus  Fttzinger,  Syst.  Rept.,  p.  33  (type,  Engystoma  ornatum)  (not  of 
Brants,  1827). 


°  From  uiKpo$,  small;  and  Hyla ,  the  generic  name  of  the  common  tree-toad. 
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1848.  Dendromancs  Gistel,  Naturg.  Thierr.,  p.  xi  (subslituto  for  Microhyla). 

1858.  Diplopelma  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  50  (type,  Engystoma 
ornalum). 

1861.  Scaptophryne  Fitztnger,  Sitz.  Ber.  Akad.  Wiss.  Wien,  XLII  (p.  146)  (type, 
£.  labyrinthiea=Engy stoma  pulchnnn). 

1872.  Ranina  David,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  VII,  fasc.  4,  Bull.,  p.  76 
(type,  A.  symetrica=?=E.  pulchrum)  (not  of  Lamarck,  1801). 

The  genus  Microhyla,  though  belonging  to  an  entirely  different 
family,  agrees  with  Buj'o  in  having  no  teeth,  but  is  easily  distinguish¬ 
able  by  the  smooth  skin,  roundish  pupil,  and  absence  of  parotoid 
glands. 

This  genus  embraces  at  least  nine  species  peculiar  to  China  and 
various  parts  of  the  East  Indies,  including  Ceylon  and  some  of  the 
islands  in  the  Malay  Archipelago,  such  as  Sumatra,  Java,  and  Borneo. 
Two  forms  allied  to  the  widely  distributed  Mi crohyla  ornata ,  which 
also  occurs  in  China,  are  found  within  our  territory,  namely,  one  in 
F ormosa  and  the  other  in  the  Riukiu  Arcliipelago. 

They  may  be  distinguished  as  follows: 

a1  Toes  entirely  free;  metatarsal  tubercles  rather  small . Jf.  fissipes,  p.  88. 

a2  Toes  with  a  distinct  rudiment  of  web  at  base;  metatarsal  tubercles  rather  large. 

M.  okinavensis,  p.  89. 

MICROHYLA  FISSIPES  a  Boulenger. 

1884.  Microhyla  fissipes  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XIII,  p.  397  (type- 
locality,  Taiwan  fu,  southern  Formosa;  type  in  British  Museum). 

The  original  description  by  Boulenger  is  reproduced  herewith.  For 
further  notes  see  the  remarks  under  Microhyla  okinavensis  further  on 
(pp.  89-90). 

Original  description  of  type-specimen. — British  Museum;  Taiwan  fu, 
south  Formosa;  R.  Swinhoe,  collector.  Habit  slender;  snout  trun¬ 
cate,  slightly  longer  than  the  orbital  diameter;  interorbital  space 
broader  than  the  upper  eyelid;  fingers  slender,  first  much  shorter 
than  second;  toes  long  and  slender,  free,  with  a  slight  lateral  fringe; 
tips  of  fingers  and  toes  not  swollen;  subarticular  tubercles  distinct; 
two  rather  small,  obtuse,  metatarsal  tubercles;  the  hind  limb  being 
carried  forward  along  the  body,  the  tibio-tarsal  articulation  reaches 
the  eye;  skin  nearly  smooth  above,  with  small  warts  on  the  sides. 
Olive-brown  above,  the  small  warts  tinged  with  red;  a  darker  lateral 
band  from  the  tip  of  the  snout,  passing  through  the  eye  down  to  the 
middle  of  the  side;  an  elongate  X-shaped  darker  marking  commenc¬ 
ing  between  the  eyes,  and  another,  V-shaped,  on  sacral  region;  limbs 
with  dark  crossbars.  From  snout  to  vent  26  mm.  (Boulenger,  Ann. 
Mag.  Nat.  Hist.  (5),  XIII,  1884,  pp.  397-39S.) 

Habitat. — This  species  seems  to  be  restricted  to  Formosa.  There 
are  three  specimens  in  British  Museum,  viz,  the  type  collected  by 


a  From  Fisssu,  split;  pcs,  foo.t. 
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Swinhoe  at  Taiwan  fu  and  two  specimens  secured  by  Holst  in  central 
Formosa.  The  United  States  National  Museum  has  recently  ob¬ 
tained  a  small  specimen  from  “Daipe  or  Daihoku,”  north  Formosa, 
through  Mr.  A.  Owston. 


List  of  specimens  of  Microhyla  fissipes. 


Museum. 

No. 

Sex 
i  and 
age. 

Locality. 

When  col¬ 
lected  . 

By  whom  collected 
or  from  whom 
received. 

U.S.N.M . 

Brit.  Mus . 

34409 

|  (a)  i 

94.11.14.9 

94.11.14.10 

Daipe,  north  Formosa . 

Taiwan  fu . 

Mar.  ,  1903 

A.  Owston. 

R.  Sw inhoe. 

I’.  Holst. 

Do. 

i 

Do . 

Central  Formosa . 

. 

Do . 

. do . 

«  Type;  description  p.  88. 


MICROHYLA  OKINAVENSISa  Stejneger. 

1887.  Microhyla  fissipes  Boulenger,  Proc.  Zool.  Soc.  London,  1887,  p.  150  (not  of 
1884)  (Riu  Kiu  Islands). — Okada,  Cat.  Vert.  Jap.,  1891,  p.  66  (Okinawa). — 
Fkitze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  865,  author’s  separate,  p.  16.- 
Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  106  (“Ohoshima 
or  Okinawa”). 

1901.  Microhyla  ohinavensis  Stejneger,  Proc.  Biol.  Soc.  Washington,  XIV,  1901, 

Dec.  12,  p.  189  (type-locality,  Okinawa  shima;  type,  Sci.  Coll.  Mus. 
No.  25a  =  U.S.N.M.  No.  36553). 

1902.  Microhyla  undulata  Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  186  (type- 

locality,  “Loo  Choo  Islands;”  types,  Wistar  Instit.  Phila.,  Nos.  5726-8; 
Furness  and  Hiller,  collectors). 

I  was  so  fortunate  as  to  be  able  to  compare  five  specimens  of  the 
present  species  with  the  type  and  three  other  Formosan  specimens  of 
J\f.  fissipes  in  British  Museum.  The  former  consisted  of  two  speci¬ 
mens  brought  by  Pryer’s  collector  from  the  Kiu  Kius  (Brit.  Mus. 
87.1.  31.  43-44),  and  three  collected  by  Holst  in  the  mountain  re¬ 
gions  of  Motobu,  about  30  miles  north  of  Nafa,  Okinawa  shima  (Brit. 
Mus.  92.  9.  3.  24-26).  The  chief  difference  between  the  Formosan 
specimens  and  those  from  Riu  Kiu  consists  in  the  presence  of  a  dis¬ 
tinct,  though  small,  basal  web  between  the  toes  and  in  the  apprecia¬ 
bly  greater  development  of  the  metatarsal  tubercles  in  the  latter. 
Other  differences  which  I  thought  that  I  had  detected  between  my 
type-specimen  and  the  original  description  of  M.  fissipes  did  not  hold. 
Thus,  the  smoothness  of  the  sides  or  presence  of  slight  warts  does  not 
seem  to  be  of  any  moment,  and  the  coloration  is  essentially  alike. 
The  X  and  V  shaped  marks  of  the  type,  as  described  by  Boulenger,  are 
only  due  to  the  somewhat  darker  outlining  anteriorly  and  posteriorly 
of  the  median  dorsal  patch;  the  median  white  dorsal  stripe  of  the 
type  of  M.  okinavensis  is  only  shown  by  one  of  Fryer's  specimens. 


a  From  Okinawa  shima. 
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How  unreliable  a  character  is  furnished  by  the  comparative  length  of 
the  hind  legs  is  shown  by  Holst’s  Riukiu  specimens.  In  the  smallest 
of  these  the  tibio-tarsal  joint  just  reaches  the  snout;  in  the  medium- 
sized  specimens  it  goes  considerably  beyond  the  snout,  and  in  the 
largest  one  only  to  the  front  of  the  eye. 

The  United  States  National  Museum  has  now  a  large  series  from 
Ishigakishima,  the  first  record  from  this  group.  They  agree  dis¬ 
tinctly  with  the  Okinawa  type  and  not  with  the  Formosa  specimen, 
which  we  also  now  possess. 

Brown’s  Microhyla  undulata  is  the  same  as  the  present  species  and 
is  published  six  months  later.  It  is  stated  in  the  original  description 
that  the  toes  are  “half-webbed,”  but  that  is  a  mistake,  as  an  examina¬ 
tion  of  the  types  in  the  Wistar  Institute  in  Philadelphia  showed  me. 
The  web  in  these  specimens,  as  in  the  others,  is  between  the  metatar¬ 
sals,  while  only  a  small  portion  of  it  extends  beyond  the  base  of  the 
toes. 

Description  of  type.— Adult  female;  U.S.N.M.  No.  36553.  Oki¬ 
nawa  shima;  Sci.  Coll.  Mus.  Tokyo  No.  25 a  (figs.  71-75). — Snout 

rather  pointed,  slightly  longer 
than  diameter  of  orbit;  inter¬ 
orbital  space  broader  than  up¬ 
per  eyelid;  first  finger  much 
shorter  than  second;  toes  with 
a  distinct  though  slight  web  at 
base  and  a  mere  indication  of 
a  fringe  along  the  toes ;  tips  of 
fingers  and  toes  not  widened ; 
subarticular  tubercles  very  dis¬ 
tinct;  metatarsal  tubercles 
rather  large,  the  inner  measur¬ 
ing  more  than  one-half  the 
orbital  diameter;  the  hind 
limb  being  carried  forward  along  the  body,  the  tibio-tarsal  joint 
barely  reaches  the  eye;  skin  smooth  above  and  on  sides.  Color 
(in  alcohol)  of  a  purplish  gray  above,  with  a  light,  very  narrow  median 
line  from  tip  of  snout  to  above  anus;  a  spear-shaped  dark  brownish 
mark  on  occiput,  from  between  the  eyes,  with  the  tip  pointing  back¬ 
ward  and  widening  into  two  wavy  dark  bands  which  diverge  toward 
the  groins,  contracting  again  on  the  sacrum,  ending  on  the  upper 
side  of  the  thighs  and  embracing  a  space  on  the  back  somewhat 
darker  than  the  ground  color;  outside  of  these  bands  and  parallel 
with  them  are  several  faint,  wavy  lines  of  a  dusky  color;  a  dark 
brownish  band  of  considerable  width  starts  at  the  tip  of  the  snout, 
covering  the  sides  of  face  and  neck,  runs  backward  above  the  arm, 
is  lost  on  the  groin  but  reappears  on  the  anterior  aspect  of  the  thigh; 


71  73  75 


72  74 

Figs.  71-75.— Microhyla  okinavensis.  H  X  nat. 
SIZE.  71,  TOP  OF  head;  72,  SIDE  OF  HEAD;  73, 
OPEN  MOUTH;  74,  UNDERSIDE  OF  HAND;  75,  UN¬ 
DERSIDE  OF  FOOT.  No.  36553,  U.S.N.M. 
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the  opposite  edges  of  the  dorsal  and  lateral  dark  bands  are  very 
sharply  defined  and  emphasized  by  a  very  narrow  light  line;  a  dark 
band  on  the  posterior  aspect  of  the  thighs,  joining  in  an  arch  over 
the  arms;  a  pale  band  from  eye  to  the  insertion  of  the  fore  leg; 
limbs  with  dark  crossbars;  underside  whitish,  heavily  marbled  with 
dark  brownish  gray  on  chin  and  throat,  less  so  on  anterior  and 
lateral  parts  of  belly;  only  a  small  portion  of  the  latter  posteriorly  is 
immaculate. 

Dimensions. 

mm. 


Total  length  from  snout  to  vent .  28 

Greatest  width  of  body .  20 

Width  of  head  at  posterior  angle  of  eye .  8 

Fore  limb .  13 

Hind  limb .  43 

Tibia..., .  14 


The  adult  male  is  somewhat  smaller  than  the  female,  with  slightly 
longer  hind  legs;  throat  distinctly  blackish. 

Variation. — The  pale  line  down  the  middle  of  the  back  is  often 
lacking  and  the  faint  wavy  lines  between  the  broad,  heavy  dorsal 
and  lateral  bands  are  often  very  faint  or  absent. 

Habitat . — This  species  inhabits  the  islands  between  Japan  and 
Formosa,  from  Okinawa  shima  southward,  as  shown  by  numerous 
specimens  collected  in  the  latter  island  and  Ishigaki  shima,  of  the 
Yaeyama  subgroup. 

Whether  the  species  also  occur  on  Miyako  shima  is  not  known. 

List  of  specimens  of  Mierohyla  olcmavensis. 


Museum. 

No. 

Sex. 

Locality. 

When  col¬ 
lected. 

By  whom  col¬ 
lected  or  from 
whom  received. 

U.S.N.M . 

23906 

Kunshiau,  Okinawa 

I.  ljima. 

shima. 

Do . 

34472 

Female  _ . . 

Ishigaki  shima 

April  -  J  une, 

A.  Owston. 

1899. 

Do . 

34473 

. do. . . 

.do . . . 

Do. 

Do . 

34474 

. do _ 

. do . 

do 

Do. 

Do . 

34475 

. do _ 

. do . . . 

Do. 

Do . 

34476 

. do _ 

. do . 

. do . 

Do. 

Do . 

34477 

. do _ 

. do . 

...do  . 

Do. 

Do . 

34478 

_ do _ 

_ do 

.  do 

Do. 

Do . 

34479 

_ ! _ do  _  ... 

do 

Do. 

Do . 

344S0  . . 

. do . 

. do . 

Do. 

Do . 

344S1 

Male . 

. do . 

_ do . 

Do. 

Do . 

344S2 

. do . 

. do . 

Do. 

Do . 

34483 

. do . 

.  .  do.  .  . 

Do. 

Do . 

34484 

Male . 

. do . 

. .  do 

Do. 

Do . 

34485 

. do . 

do 

Dt>. 

Do . 

34486 

Male . 

. do. 

.do . . . 

Do. 

Do . 

344S7 

Female  . . . 

_ do _ _ _ 

. do . 

Do. 

Do . 

344SS 

. 1 . do . ' . 

. do . 

Do. 
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List  of  specimens  of  Mierohyla  ohinavcnsis — Continued. 


Museum. 

U.S.N.M . 

Do . 

No. 

344S9 

34490 

3449! 

30553 

Sex. 

Locality. 

I 

AN  lien  col¬ 
lected. 

Ishigaki  sliima . 

April  -  June, 
1S99. 

. do . 

. do . 

Do 

Alale . 

. do . 

. do . 

Do 

Female  «*.. 

Okinawa  shima . 

Sei.  Coll.  Tokyo. . 
Brit.  Alus . 

Do . 

Do  . 

(i)  r.3 

87. 1.31.43 

87. 1.31.44 

92. 9. 3. 24 

92. 9. 3. 25 

Shuri,  Okinawa  shima  ... 

Riu  Kiu  . . . 

. do . 

Alotobu,  Okinawa  shima. 

Do . 

92. 9. 3.  20 

. do . 

Wistar  Inst  .  . 

5720 

( b ) 

Riu  Kiu 

5727 

(6) 

. do . 

5728 

CO 

. do . 

By  whom  col¬ 
lected  or  from 
whom  received. 


A.  Owston. 


Do. 

Do. 

Sci.  Coll. 
Shiraishi. 

J.  S.  Fryer. 

Do. 

P.  Holst. 

Do. 

Do. 

Furness  and  Hil¬ 
ler. 

Do. 

Do. 


a  Type;  description,  p.  90;  figs.  71-75- 


t>  Types  of  undulata. 


Family  RANIDiE. 

The  frogs  proper  are  characterized  by  teeth  in  the  upper  jaw  com¬ 
bined  with  a  firmistcniian  shoulder-girdle. 

They  constitute  the  largest  family  of  the  tailless  batrachians,  em¬ 
bracing  considerably  over  one-fourth  of  all  the  species,  and  are  dis¬ 
tributed  over  nearly  all  the  temperate  and  tropical  regions  of  the  globe, 
except  Australia,  New  Zealand,  eastern  Polynesia,  and  Hawaii. 
Most  of  the  species  are  more  or  less  aquatic  in  their  habits,  but  many 
are  arboreal;  some  are  terrestrial,  and  a  few  burrow  in  the  ground. 
Several  of  the  larger  species  are  used  for  food  in  various  countries  and 
are  considered  great  delicacies.  Like  all  the  other  batrachians  they 
are  highly  useful  in  destroying  injurious  insects. 

Many  of  the  frogs  belonging  to  this  family,  especially  those  with 
large  digital  disks,  resemble  the  tree-toads  to  a  high  degree;  so  much 
so  in  fact  that  until  a  comparative  recent  date  they  were  referred  to 
the  latter,  from  which  they  differ  radically,  however,  in  their  osteo- 
logieal  characters.  Nevertheless,  there  is  an  “  external  ”  character — 
i.  e.,  one  that  can  be  ascertained  without  dissection — which  will  enable 
us  to  properly  place  them,  viz,  the  lateral  or  median  prolongation  of 
the  posterior  free  edge  of  the  tongue  so  as  to  form  two  lateral  “horns” 
with  a  deep  median  incision,  or  a  single  median  “horn,”  as  in  the 
genus  Oxyglossus .  All  the  species  known  to  occur  within  our  territory 
are  provided  with  two  lateral  posterior  horns  on  the  tongue. 

Two  genera  only  are  represented  in  Japan  and  adjacent  territory. 
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KEY  TO  THE  GENERA  OF  JAPANESE  FROGS. 

a1  Distal  and  penultimate  phalanges  of  digits  continuous,  without  any  kink  separating 
them,  there  being  no  bone  intercalated  between  them;®  (species  occurring  in 

Japan  proper  have  tips  of  digits  simple,  without  regular  disks) . Ranci,  p.  95 

a2  A  well-defined  kink,  or  transverse  notch,  on  upper  surface  of  digits  between  the 
distal  and  penultimate  phalanges,  due  to  an  intercalated  small  bone;®  (tips  of 
digits  with  large  disks) . Polypedates ,  p.  143 

Genus  RANA  &  Linnaeus. 

1758.  Rana  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  p.  210  (type,  R.  tcmporaria);  12  ed., 
1706,  I,  p.  354. 

1814.  Ranaria  Kafinesque,  Specchio  Sci.  (Palermo),  II,  fasc.  7  (substitute  name 
for  Rana). 

1843.  Pelophylax  Fitzinger,  Syst.  Kept.,  p.  31  (type,  Rana  esculcnta). 

1891.  Crotaphitis  Schulze,  Jahresber.  Naturw.  Yer.  Magdeburg,  1890,  p.  176 
(type,  Rana  temporana). 

1S91.  Baliopyrjus  Schulze,  Jahresber.  Naturw.  Ver.  Magdeburg,  1890,  p.  177 
(type,  Rana  esculenta). 

Only  such  synonyms  are  hero  enumerated  as  refer  directly  to 
Japanese  species  or  are  additional  to  those  quoted  in  recent  syno¬ 
nymies. 

The  numerous  species  may  be  identified  by  the  following: 

SYNOPSIS  OF  THE  SPECIES  OF  RANA'  RECORDED  FROM  JAPAN  AND  ADJACENT  TERRITORY. 

a1  A  distinct  dorso-lateral  fold. 
bl  Heels  not  overlapping. 
cl  Vomerine  teeth  between  choame. 

d 1  Dorso-lateral  fold  narrower  than  interorbital  space;  numerous  distinct  longi¬ 
tudinal  ridges  between  folds . R.  nigromaculata ,  p.  94 

d2  Dorso-lateral  fold  as  broad  as  interorbital  space;  no  longitudinal  glandular 

ridges  between  dorso-lateral  folds . R.  plancyi,  p.  101 

c2  Vomerine  teeth  behind  choame . R.  oHnavana ,  p.  102 

b2  Heels  overlapping. 
c1  Tips  of  digits  without  regular  disks. 

d1  Hind  legs  twice  as  long  as  head  and  body . R.  longicrus ,  p.  104 

d2  Hind  legs  much  less  than  twice  as  long  as  head  and  body. 

el  A  very  prominent  knob,  rudiment  of  pollex,  on  inner  side  of  first  finger. 

R.  holsti ,  p.  105 

c2  No  prominent  knob  (not  to  be  confounded  with  copulary  excrescences)  on 
inner  side  of  first  finger. 

fl  Snout  long,  pointed,  distance  from  orbit  to  tip  of  snout  longer  than  width 

between  black  stripes  at  anterior  border  of  orbit . R.  japonica ,  p.  107 

/ 2  Snout  short,  blunt;  distance  from  orbit  to  tip  of  snout  not  longer  than 
width  between  black  stripes  at  anterior  border  of  orbit. 
gl  Vomerine  teeth  between  choame,  only  their  posterior  end  projecting 

backwards  beyond  them;  webs  large . R.  temporaria ,  p.  113 

( j 2  Vomerine  teeth  behind  level  of  choame,  or  nearly  so;  webs  between 
toes  small. 

A1  Inner  metatarsal  tubercle  rather  large . R.  tsushimensis ,  p.  116 

h2  Inner  metatarsal  tubercle  small . R.  amurensis ,  p.  119 

c2  Tips  of  digits  dilated  into  distinct  disks . R.  ijinuw  p.  121 

®  It  is  well  not  to  rely  upon  the  “  kink,”  but  to  ascertain  the  presence  or  absence  of 
the  intercalated  phalanx  by  dissection, 
b  Latin  name  for  frog. 
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d2  No  dorso-lateral  fold. 

b 1  No  tooth-like  protuberance  in  lower  jaw. 
cl  Distance  of  nostril  from  eye  much  less  than  twice  that  from  edge  of  lip. 
dl  Tips  of  digits  not  dilated  into  disks. 

c1  Width  of  head  two  and  a  half  times  in  length  of  head  and  body;  heels 
scarcely  overlapping;  forehead  concslve;  two  terminal  joints  of  fourth 

toe  free . R.  ragosa,  p.  123 

e2  Width  of  head  about  three  times  in  length  of  head  and  body;  heels  over¬ 
lapping  considerably;  forehead  not  concave;  three  terminal  joints  of 

fourth  toe  free . R.  limnocharis ,  p.  127 

cF  Tips  of  lingers  dilated  into  distinct  disks. 

e1  Skin  above  smooth . R.  swinhoana ,  p.  132 

e2  Skin  above  very  rough,  with  warts  in  circular  clusters  of  smaller  surround¬ 
ing  larger  ones . R.  ishikawsc,  p.  132 

e2  Distance  of  nostril  from  eye  twice  that  from  edge  of  lip . R.  narina,  p.  134 

b 2  Two  large  tooth-like  protuberances  in  lower  jaw. 
c1  Interorbital  width  much  greater  than  width  of  upper  eyelid. . R .  namiyei,  p.  136 
c2  Interorbital  width  less  than  upper  eyelid . R.  tigerina,  p.  139 

RANA  NIGROM ACULATA a  Hallowell. 

Plate  X,  fig.  1. 

1765.  ‘I  Rana  chinensis  Osbeck,  Reise  Ostind.  China,  I  (p.  244);  Yoy.  China  (Engl, 
ed.),  I,  1771,  p.  299  (Canton,  China). 

1838.  Rana  esculenta  Schlegel,  Fauna  Japon.,  Kept.,  pp.  109,  139,  Saur.  et  Batr., 
pi.  in,  fig.  1  &  (Japan)  (not  of  Linnaeus). — Martens,  Preuss.  Exped.  Ost- 
Asien,  Zool.,  1,  1866,  p.  Ill  (Yokohama);  1876,  p.  384  (Yokohama  and 
Nagasaki). — Hilgendorf,  Sitz.  Ber.  Berlin.  Naturf.  Fr.,  18S0,  p.  119 
(Tokyo). — Fritze,  Mitt.  Deutseh.  Ges.  Ost-Asiens,  V,  1891,  p.  239 
(Yezo). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  (8),  NVII, 
No.  1,  1905,  p.  337  (part:  Tokyo,  Am  inland,  etc.). 

1858.  Ranaviridis  Bleeker,  Natuurk.  Tijdschr.  Nederland.  Indie,  XVI,  p.  204 

(Japan)  (not  of  Linnaeus). 

1859.  Rana  esculenta  var .  japonica  Maack,  Putesh.  na  Amur  (p.  153)  (not  R.  tem- 

poraria  var.  japonica  Guenther,  1858). — Boulenger,  Cat.  Batr.  Sal.  Brit. 
Mus.,  1882,  p.  40  (Japan;  Chefu;  Chusan;  Shanghai;  Ningpo). — Giglioli 
and  Salvadori,  Proc.  Zool.  Soc.  London,  1887,  p.  595  (Fusan,  Korea). — 
Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  p.  93  (Peking; 
Shanghai). — Okada,  Cat.  Yert.  Japan,  1891,  p.  67  (Suwo;  Yamaguchi; 
Tokyo;  Mino;  Gifu;  Awaji). 

1860.  Rana  marmorata  Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  500  (type-locality, 

Simoda,  Japan;  type,  U.S.N.M.  No.  12159;  Dr.  Morrow,  collector)  (not  of 
Massalongo,  1854). — Camerano,  Atti  Aecad.  Sei.  Torino,  XIV,  Pt.  5,  Apr., 
1879,  p.  871  (Tokyo;  Yokohama). — Fox,  Science  (n.  s.),  XII,  Nov.  9, 1900, 
p.  717. 

I860.  Rana  nigromaculata  Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  500  (type- 
locality,  Japan;  Dr.  Morrow,  collector). 

1860.  Rana  rugosa  IIallowell,  Proc.  Phila.  Acad.,  1860,  p.  499  (part  only: 

specimens  from  Simoda)  (not  of  Schlegel). 

1867.  Hoplobatmchus  rcinhardtii  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1867, 
p.  711  (type-locality,  Malacca  or  China). — Rana  reinharclti  Moellen- 
dorff,  Journ.  N.  China,  Br.  II.  Asiat.  Soc.  (n.  s.),  XI,  1877,  p.  105 
(Peking). 


«  From  the  Latin,  signifying  black-spotted. 
b  Reproduced  in  this  work  on  Plate  X,  fig.  1. 
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1808.  Tomoptcrnn  porosn  Pope,  Proc.  Philu.  Acad.,  1808,  p.  139  (typ^-localily, 
Kanagawa;  type  in  Mus.  Comp.  Zool.  Cambr.  No.  305;  I)r.  Gulick,  collec¬ 
tor). — Rana  porosa  Boulenger,  Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  40. 

1880.  Rana  esculenta  marmorata  Lataste,  Bull.  Soc.  Zool.  France,  V,  1880,  p.  61 
(Peking);  Le  Natural.,  1880  (p.  210)  (not  of  Massalongo,  1854). 

1891.  Rana  esculenta  var.  nigromaculata  Boulengepv,  Proc.  Zool.  Soc.  London, 
1891,  pp.  370,  377,  383.  (Yokohama;  Hakone  Lake;  Okinawa  shima, 
Riu  Kiu). — Boettger,  Kat.  Batr.  Mus.  Senckenberg,  1892,  p.  0  (China 
and  Japan). — Bedriaga,  Przewalski  Boise,  Zool.,  Ill,  Pt.  1, 1899  (p.  11). — 
Werner,  Abli.  Bayer.  Akad.  Wiss.  (Muenchen),  II,  Ivlasse,  Pt.  2, 1904, 
p.  358  (Shanghai  and  Hankow,  China). 

1897.  Rana  esculenta  var.  chinensis  Boulenger,  Tailless  Batr.  Eur.,  II,  p.  272; 
fig.  D,  p.  273  (Korea  and  Japan  to  southern  China  and  Siam). — Mehely, 
Zichv’s  Dritte  Asiat.  Forschungsr.,  II,  1901,  p.  02  (Peking). 

1899.  Rana  ehinensis  Stone,  Proc.  Phila.  Acad.,  1899,  p.  183  (Khingan  moun¬ 
tains  and  Lama-mio,  eastern  Mongolia). 

In  an  article  on  “The  names  of  animals,  published  by  Osbeck  in 
1765,”  a  Mr.  W.  J.  Fox  states  that  Osbeck’s  Rana  chinensis  is  “with¬ 
out  doubt  a  Bufo  ,”  and  that  “Boulenger  has  erred  in  referring  it  to 
Rana,  as  Osbeck  says  in  his  description,  ‘the  body  above  warty,5 
which  sufficiently  indicates  that  the  species  is  not  a  RanaB  Now, 
if  Mr.  Fox  had  known  R.  tigerina  and  R.  rugosa ,  he  would  not  have 
said  this,  since  they  are  a  great  deal  more  warty  than  many  a  Bufo. 
There  are  points  in  Osbeck’s  description  which  show  that  the  animal 
was  “without  doubt”  a  Rana  and  that  Boulenger  did  not  err  in  so 
referring  it. 

Whether  Boulenger  was  right,  however,  in  referring  Rana  chi¬ 
nensis  Osbeck  to  the  eastern  representative  of  R.  esculenta  is  another 
question,  and  as  I  have  grave  doubts  as  to  the  correctness  of  this 
view  I  prefer  to  leave  the  name  with  a  ?  as  unidentifiable.  The 
expression  “the  body  is  warty  at  the  top”  (to  use  the  English  trans¬ 
lation  of  1771)  might  be  applied  to  the  frog  in  question,  but  it  applies 
much  better  to  Rana  tigerina ,  which  is  also  sold  in  the  markets  of 
Hongkong  and  Canton.  With  this  agrees  also  the  character: 
“The  throat  is  white,  speckled  with  black.”  On  the  other  hand, 
Osbeck’s  allusion  to  the  “  sixth  or  innermost”  finger  seems  to  fit 
better  the  larger  metatarsal  tubercle  of  R.  nigromaculata.  As  the 
name  can  not  therefore  be  applied  with  absolute  certainty  to  either 
of  these  species  I  think  it  is  better  to  dispense  with  it  altogether. 

Mr.  Fox’s  plea  for  Rana  marmorata  Hallowed,  I860,  as  the  proper 
name  for  the  eastern  frog  can  not  be  entertained  either,  as  that 
name  was  disposed  of  by  Massalongo  six  years  earlier  b  for  one  of 
the  European  forms  of  Rana  esculenta. 

a  Science  (n.  s.),  XII,  Nov.  9,  1900,  pp.  710-718. 

b  Rana  eseulenta  var.  marmorata  Massalongo,  Saggio  di  un’  erpetol.  popol.  V  crones., 
1854  (p.  47). 
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There  seems  to  be  no  good  reason  for  applying  a  trinominal  to 
this  eastern  representative  of  liana  csculenta.  The  character  of  the 
numerous  short  dermal  ridges  on  the  back  between  the  dorso-lateral 
folds  seems  absolutely  diagnostic.  Moreover,  in  proportions  it 
differs  more  from  its  nearest  neighbor,  liana  ridibunda,  than  from 
the  more  remote  forms  of  li.  csculenta  inasmuch  as  the  heels  do 
not  overlap.  Finally,  it  has  not  been  shown  as  yet  that  the  range 
of  our  species  meets  that  of  any  of  the  western  forms. 

The  types  of  li.  nigromaculata  of  Hallowell  (collected  by  Doctor 
Morrow)  are  not  in  the  National  Museum,  but  the  description  fits  our 
species  fairly  well.  The  types  of  his  li.  marmorata ,  however,  are  still 


Figs.  70-SO.— Rana  nigromaculata.  Nat.  size.  70,  head  from  above;  77,  head  from  side;  78,  open 
mouth;  70,  underside  of  hand;  80,  underside  of  foot.  No.  7415,  U.S.N.M.  * 


in  good  state  of  preservation  (U.S.N.M.  No.  12159),  being  apparently 
two  females  very  much  like  the  specimen  figured  b}T  Schlegel  (1.  c.)  as 
li.  csculenta. a  Hallowed's  measurements  were  apparently  taken  (in  a 
rather  careless  manner)  from  the  smaller  specimen.  It  is  worth}"  of 
note  that  Hallowed  referred  several  other  specimens,  males  with  large 
vocal  vesicles  (U.S.N.M.  No.  7415,  figs.  76-80),  to  liana  rugosa ,  thus 
enumerating  the  specimens  of  the  same  species,  and  practically  from 
the  same  locality,  under  three  different  specific  names. 

A  young  specimen  in  the  collection  of  the  Philadelphia  Academy  of 
Sciences  (No.  15256)  collected  by  Dr.  W.  II.  Jones,  at  Chemulpo, 

«  Plate  IX,  fig.  1  of  this  work, 
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Fig.  1,  Rana  nigromaculata;  Figs.  2-4,  R.  rugosa.  (From  Schlegel.) 

For  explanation  of  plate  see  page  554. 
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Korea,  August,  1S90,  is  almost  without  spots  on  the  hack  and  has  an 
oblique  black  line  behind  the  tympanum  suggesting  the  ear  spot  of 
I\.  japonica .  Such  a  specimen  is  superficially  much  like  the  latter 
species,  but  the  much  shorter  tarsus  and  femur,  the  much  larger  inner 
metatarsal  tubercle,  and  the  longitudinal  dermal  ridges  on  the  back 
between  the  dorso-lateral  ridges  at  once  indicate  R.  nigromaculata. 

Description. — Adult  male;  U.S.N.M.  No.  23579;  Yokohama;  Sep¬ 
tember,  1896;  L.  Stejneger,  collector.  Vomerine  teeth  in  two 
slightly  oblique  groups  between  the  choana.*,  their  posterior  end 
extending  somewhat  behind  the  latter;  nostrils  somewhat  nearer 
the  eye  than  the  tip  of  the  snout;  distance  between  nostrils  equals 
their  distance  from  orbits;  interorbital  space  narrow,  scarcely  more 
than  half  the  width  of  upper  eyelid;  tympanum  slightly  longer 
than  high,  its  longest  diameter  four-lifths  that  of  the  eye,  'and  more 
than  twice  its  distance  from  the  latter;  first  finger  considerably 
longer  than  second,  its  basal  phalanx  and  the  metacarpal  on  the  inner 
side  provided  with  a  large  swollen  pad  very  minutely  granulated; 
tips  of  digits  tapering,  obtusely  pointed,  the  terminal  phalanx  being 
set  off  from  the  rest  of  the  digit  by  a  fold  across  the  joint  which  is 
markedly  more  distinct  than  on  the  other  joints;  toes  about  tliree- 
fourths  webbed,  the  deepest  incision  of  the  webs  on  both  sides  of 
fourth  toe  scarcely  reaching  the  end  of  its  basal  phalanx;  subarticular 
tubercles  small  but  distinct;  inner  metatarsal  tubercle  large,  project¬ 
ing,  sharp,  its  length  nearly  four-fifths  the  length  of  the  first  toe  from 
the  anterior  end  of  the  tubercle  a  distinct  outer  metatarsal  tubercle; 
no  tarsal  fold;  hind  limb  being  carried  forward  along  the  side  of  the 
bod}r  the  tibio-tarsal  joint  reaches  the  anterior  border  of  the  eye;  heels 
do  not  meet  when  hind  limbs  are  bent  at  right  angles  to  axis  of  body; 
a  strongly  marked  dorso-lateral  fold  from  posterior  border  of  eye  to 
insertion  of  hind  limb ;  between  these  folds  about  four  series  of  some¬ 
what  irregular  but  sharply  marked  longitudinal  dorsal  folds,  the 
longest  about  as  long  as  upper  eyelid ;  skin  above  indistinctly 
shagreened,  more  coarsely  granular  on  the  sides  and  on  the  posterior 
aspect  of  the  femur,  transversely  rugose  on  the  belly,  nearly  smooth 
on  chest  and  throat ;  a  large  external  vocal  sac  on  each  side  below  the 
angle  of  the  mouth.  Color  (in  alcohol)  above  brownish  olive  with 
longitudinal  blackish  spots,  one  surrounding  each  dorsal  glandular 
fold;  dorso-lateral  folds  paler  brownish;  a  narrow  pale  bluish  line 
from  the  snout  down  the  median  line  of  the  back;  sides  with  irregular 
blackish  spots  which  encroach  upon  the  lower  edge  of  the  dorso¬ 
lateral  fold;  upper  surface  of  limbs  with  dusky  spots  which  form 
crossbars  on  femur;  upper  lip  with  a  few  small  dusky  spots ;  under¬ 
side  uniform  whitish. 
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Total  length,  tip  of  snout  to  vent .  00 

Width  of  head .  22 

Length  of  fore  leg .  34 

Length  of  hind  leg,  tip  of  longest  toe  to  vent .  92 

Length  of  tibia .  25 

Diameter  of  tympanum .  5 

Length  of  inner  metatarsal  tubercle .  5 


The  adult  jcmale  (U.S.N.M.  No.  23576)  lacks  the  vocal  sacs  and  the 
swollen  pad  at  the  base  of  the  first  finger,  but  agrees  in  other  respects 
closely  with  the  description  of  the  male  given  above. 

Variation. — My  September  specimens  from  Yokohama  are  all 
essentially  like  t lie  ones  described  above.  The  specimens  collected  by 
Doctor  Smith  in  Shikoku  on  May  1 1,  as  well  as  Owston’s  from  Mount 
Fuji,  also  collected  in  May,  differ  chiefly  in  coloration,  the  black  pig¬ 
ment  being  much  more  concentrated,  the  pale  areas  consequently 
lighter,  and  the  whole  appearance  brighter  and  with  greater  contrasts. 
Thus  the  pale  median  dorsal  line  is  greatly  widened  and  the  ground 
color  between  it  and  the  dorso-lateral  folds  so  darkened  as  to  entirely 
obscure  the  dorsal  spots;  a  black  line  runs  from  tip  of  snout  through 
nostril  and  eye  bending  down  sharply  behind  the  tympanum;  the  dark 
blotches  on  the  hind  legs  form  distinct  and  strongly  contrasted  cross¬ 
bars.  With  the  elongation  of  the  blackish  coloration  on  the  back 
there  is  associated  a  distinct  lengthening  of  the  dorsal  glandular  folds 
so  that  they  run  together  into  long  irregular  ridges.  Jouy’s  speci¬ 
mens  from  near  Seoul,  which  were  taken  in  June,  arc  very  much  like 
the  ones  from  Shikoku,  and  so  are  Hallowelf  s  types  of  R.  mannorata. 
The  difference  is  evidently  seasonal. 

Habitat. — Widely  distributed  in  eastern  Asia  from  Vladivostok 
(Hamburg  Mus.,  No.  S71,  collected  by  Dieckmann)  in  the  North  to 
Bangkok,  Siam  (Brit.  Mus.),  in  the  South.  Maack  collected  it  on  the 
Amur  and  Ussuri  rivers  and  Radde  in  the  Ivhingan  Mountains.  It 
is  recorded  from  numerous  localities  in  China,  such  as  Peking  (Moel- 
lendorff  and  Latastc);  Shanghai,  Kiukiang,  Chapu,  Hankow  (Boett- 
ger);  Chefu,  Chusan,  Ningpo  (Boulenger);  Ordos  (Przewalski).  There 
are  specimens  in  British  Museum  from  Broughton  Bay  and  Gcnsan, 
Korea;  in  the  Philadelphia  Academy  from  Chemulpo  (No.  15256), 
and  others  in  the  U.  S.  National  Museum  from  Seoid  and  Fusan. 
Stone  records  it  from  the  Ivhingan  Mountains  and  Lama-mio  in  east¬ 
ern  Mongolia. 

On  the  map  in  BoulengeFs  Tailless  Batrachia  of  Europe  (at  p.  263), 
showing  the  distribution  of  the  Rana  esculenta  group,  the  present 
species  is  also  indicated  as  inhabiting  Formosa,  though  1  am  unable 
to  state  upon  what  evidence  this  is  done. 

In  Japan  proper  R.  nigromaculata  is  recorded  from  the  provinces 
of  Suwo  and  Mi  no  and  on  the  island  of  Awaji  (Okada);  from  Naga- 
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saki  and  Yokohama  (von  Martens);  Tokyo  (Okada  and  Ililgendorf); 
Miyazaki  on  Kiusiu,  Sumiyoshi,  near  Osaka,  Koriyama  Province, 
Yamato,  Yokohama  and  Simoda  in  Hondo  (U.S.N.M.);  Ilakone  Lake 
(Brit.  Mils.).  The  United  States  National  Museum  also  has  speci¬ 
mens  collected  in  Shikoku  by  Dr.  II.  M.  Smith.  Buerger’s  and  von 
Siebold’s  numerous  specimens  in  the  Leiden  Museum  (Xos.  1946- 
1947)  are  only  labeled  “Japon.”  The  museum  in  Stockholm  has 
specimens  brought  home  by  the  Vega  Expedition  from  Biwa,  Yoko¬ 
hama,  and  Hirosami. 

The  only  record  of  its  occurrence  in  Yezo  is  by  Doctor  Fritze, 
who  states  that  it  is  “common  in  every  pond.”  I  am  not  aware 
that  authentic  specimens  were  identified,  and  the  statement  needs 
corroboration. 

There  is  a  specimen  (male)  in  British  Museum,  received  from  G.  E. 
Mason,  said  to  be  from  “Great  Loo  Choo  Island,”  but  this  locality 
is  also  open  to  question.  Whether  the  specimens  from  Oo-shima 
(Amami-o-shima)  recorded  by  Ilallowell  as  R.  rugosa  really  belong 
to  this  species  must  remain  unsettled  until  that  island  can  be  thor¬ 
oughly  explored. 

List  of  specimens  of  liana  niyromaeulata . 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom  re¬ 
ceived. 

T.S.N.M . 

.'  « 7415 

Male  o . . .  . 

Simoda,  Hondo . 

.  May,  1855 

W.  Stimpson. 

Do . 

&  7416 

Male . 

do ...... 

dn 

Do. 

Do . 

a  8852 

Female . . . 

Japan . 

Do . 

b  8852 

Halfgrown 
. do. . . . 

. do . 

? 

Do . 

e  ;*So2 

. do . 

Do . 

.  a  12159 

Female  &_ . 

Simoda,  Hondo  .  . 

Doctor  Morrow. 

Do. 

Do . 

.  b  12159 

. do _ _ 

. do . 

Do . 

221SS 

Japan . 

Do . 

22189 

_ do _ 

.> 

Do . 

23576 

Female  c_ . 

Yokohama,  Hondo . 

.  Sept.,  1896 

L.  Stejneger. 

Do . 

23577 

. do. . . . 

. do . 7. . 

.  _ do 

Do. 

Do . 

2357S 

. do..  . 

. do . 

do 

Do. 

Do . 

23579 

Maled...  . 

. do . 

. do . 

„Do. 

Do . 

23580 

Female . . . 

. do . 

.  . . .  do 

Do. 

Do . 

23581 

. do.... 

. do . 

. . do . 

Do. 

Do . 

23582 

. do _ 

. do . 

. . do . 

Do. 

Do . 

23583  i 

. do _ 

. do . 

. . do . 

Do. 

Do . 

23584 

. do _ 

. do . 

Do. 

Do . 

23585 

. do _ 

. do . 

Do. 

Do . 

23586 

. do _ 

. do . . 

Do. 

Do . 

26045  1 

Halfgrown 

. do . 

Do. 

Do . 

30739 

Male . 

Miyazaki.  Kiusiu . 

C.  A.  Clark. 

Do . 

31799  ! 

. do _ 

Sumiyoshi,  near  Osaka . 

.  Apr.  11,1903 

H.  M.  Smith. 

Do . 

31800 

. do _ 

. do . 

. do . 

Do. 

Do . 

31808 

Young. 

Korivama,  Yamato . 

Do. 

Do . 

31815 

Halfgrown 

. do . 

.  Apr.  26,1903 

Do. 

Do . 

31816 

. do _ 

. do . 

. do . 

Do. 

a  Figs.  7 U— SO ;  recorded  by  Hallowed  as  R.  rugosa . 
b  Types  of  R .  marmorata. 


c  Description,  p.  9S. 
d  Specimen  described,  p.  97. 
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List  of  specimens  of  Lima  nigromtievlalu-C i.ntmued. 


M  useum. 


No. 


Sex  and 
age. 


Locality. 


„T.  .  Bv  whom  collected 

\\  hen  col  ‘or  f rom  whom  rc- 
lectcd. 


U.S.N.M . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Phila.  Acad - 

U.S.N.M . 

Do . | 

Do . 

Do . r. 

Do . ' 

Do . | 

Do . 

Do . 1 

Do . ! 

Do . 1 

Do . 

Do . 

Do . 

Phila.  Acad - 

Hamburg . 


Female...!  Kochi.  Shikoku .  May  11,1MB 


31902 

31903  Male . ] . do. 

31927 

31928  . do. 


•7  llalfgrown . do 


31933  Female 

31934  ; . do - 

31935  Male... 
31930  Female 

31937 

31938 


.do. 

.do. 


34417 


34425 

34420 

34427 

34428 

34429 

34430 

34431 

34432 
34408 
14421 
17512 
21195 
21190 

21197 

21198 

21199 

21200 
21201 
21202 
21203 


. .  .do . 

do  .  . 

....do.. 

llalfgrown  . 

do  . .  - 

M  ate 

llalfgrown 

Mount  ] 

_ do _ 

. do. 

do 

do  . . . 

. do. 

do .... 

do 

. do. 

do .... 

. do. 

do. . .  . 

. do. 

Young.... 

_ do. 

Halfgrown 

. do. 

do 

. do. 

Young.. .. 

. do. 

Halfgrown 

. do. 

do . . . . 

. do 

_ do _ 

Young.... 

. do.... 

. do. 

. do 

. do 

llalfgrown 

(a) 

Young... . 
Female. . . 

. do - 

. do _ 

. do _ 

. do _ 

. do - 

. do _ 


. do . 

_ do . 

_ do . 

_ do . 

_ do . 

Yokohama,  Hondo. 

Simoda,  Hondo . 

Fusan,  Korea . 

Seoul,  Korea. . 

. do . 

. do . 

. do . 

. do . 

. do . 

. do . 


naif  grown  | . do. 

. do... 


...do . 

21204  . do . do . 

21205  I _ do . do . 

21206-10  I . do . do . 

15256  .  Chemulpo,  Korea. 

871  i .  Vladivostok . 


_ do . 

_ do . 

_ do . 


ccived. 


do 

. .  .do . 

. .  .do . 

_ do . 

_ do . 

....do . 

....do . 

....do . 

_ do . 

_ do . 

_ do . 

....do . . 

May,  1898 

_ do . 

_ do . 

_ do . 

_ do . 

. do . 

. do . 

. do . 

. do . 

_ do . 

_ do . 

_ do . 

_ do . 

....do . 

_ do . 

_ do . 

_ do . 

_ do . 

_ do . 

_ do . 

Apr.  2,1901 
1855 
1885 

May,  1883 

. do . 

. do . 

. do . 

1883 

. do . 

_ do . 

_ do . 

_ do . 

_ do . 

_ do . . 

_ do . 

Aug.,  1890 
1S94 


If.  M.  Smith. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

A.  Owston. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dr.  Morrow. 
P.  L.  J  ouy. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

W.  H  Jones. 
Dieckmann. 


Cotype  of  R.  marmorata. 
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RANA  PLANCYI  a  Lataste. 

1880.  Ranaplancyi  Lataste,  Bull.  So<\  Zool.  France,  Y,  1880,  p.  64  (type-locality, 
Peking,  China);  Le  Xaturaliste,  1880  (p.  210). — Boulenger,  Cat.  Batr. 
Sal.  Brit.  Mus.,  1882,  p.  37  (Shanghai;  Chusan;  Ningpo;  Formosa). 

Description . — British  Museum  (one  of  Nos.  S4.  3.  11.  1-5);  Taiwan 
fu,  Formosa;  presented  by  P'ormosa  Museum.  Vomerine  teeth  in 
two  slightly  oblique  groups,  their  posterior  edge  barely  extending 
beyond  the  hinder  edge  of  the  choante;  snout  rather  long,  the  dis¬ 
tance  from  the  tip  to  eye  longer  than  that  from  the  latter  point  to 
tympanum;  lores  concave;  tympanum  nearly  as  large  as  the  eye; 
interorbital  space  narrower  than  upper  eyelid;  first  finger  extending 
slightly  beyond  second;  toes  fully  webbed;  inner  metatarsal  tubercle 
rather  large  and  strong;  hind  leg  being  carried  forward  the  tibio- 
tarsal  joint  reaches  the  anterior  corner  of  the  eye;  heels  not  overlap¬ 
ping;  dorso-lateral  glandular  fold  prominent,  scarcely  as  wide  as  the 
interorbital  space;  no  longitudinal  glandular  ridges  between  the 
dorso-lateral  folds.  Color  (in  alcohol);  Upper  parts  with  indistinct 
blackish  spots;  underside  distinctly  mottled  with  dusky,  especially 
on  throat,  chest,  and  thighs;  marblings  on  posterior  aspect  of  thigh 
confluent  into  an  ill-defined  band;  a  fairly  distinct  dusky  band  from 


axilla  to  groin. 

Dimensions.  mm. 

Snout  to  vent .  44 

Snout  to  posterior  edge  of  tympanum . 18 

Width  of  head. : . . . .  16 

Diameter  of  eye . 5.  5 

Width  of  upper  eyelid .  4 

Interorbital  width .  2.5 

Snout  to  eye .  8 

Diameter  of  t ympanum .  5 

Fore  leg .  25 

Tibia .  20.5 

Width  of  dorso-lateral  fold .  1.  75 


Variation. — Formosa  specimens  in  British  Museum  do  not  have  the 
dorso-lateral  fold  as  broad  as  specimens  from  Shanghai  (Brit.  Mus.), 
in  which  it  is  fully  as  broad  as  the  eyelid,  while  in  the  Formosan  ones 
it  barely  reaches  the  width  of  the  interorbital  space;  yet  it  is  consid¬ 
erably  wider  than  in  R.  nigromaculata .  There  are  no  distinct  glandu¬ 
lar  ridges  between  the  folds.  The  vomerine  teeth  are  between  the 
choanai,  fully  as  far  forward  as  in  R.  nigromaculata ,  while  in  the  Shan- 
hai  specimens  their  position  is  somewhat  more  posterior.  Boulenger6 

a  For  Mr.V.  Collin  de  Plancy,  attache  at  the  French  legation  in  Peking,  who  collected 
the  types.  He  is  author  of  a  Catalogue  des  Reptiles  et  Batraciens  du  Departement 
de  PAube  et  Etude  sur  la  Distribution  Geographique  des  Reptiles  et  Batraciens  de  Pest 
de  la  France,  1877,  and  other  herpetological  papers. 

&Cat.  Batr.  Sal.  Brit.  Mus.,  p.  37. 
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says,  “Seldom  a  light  vertebral  line,”  but  of  the  5  specimens  from 
Taiwan  fu,  since  received,  4  have  a  very  distinct  broad  whitish 
line  down  the  middle  of  the  hack.  Inner  metatarsal  tubercle  varia¬ 
ble;  in  most  specimens  it  is  strong  and  large,  while  in  a  female  from 
Formosa  (by  Dickinson)  it  is  comparatively  small. 

Habitat. — PI ancy's  frog  was  originally  described  from  Peking,  and 
specimens  from  Shanghai,  Cliusan,  and  Xingpo  are  in  British  Museum. 

The  specimens  recorded  from  Formosa  are  all  in  British  Museum, 
the  only  ones  with  a  definite  locality  being  from  Taiwan  fu. 


List  of  specimens  of  Rana  ptaneiji. 

Museum. 

Number. 

Sox. 

,  ...  When  col- 

Lncu  lit} . 

By  whom  collected. 

Brit.  Mus . . 

(if>.  10.  20.  37 

Formosa . 

11.  Swinhoe. 

Do . 

05. 

Do. 

Do . 

70. 

0.  4.25 

Fomalo  .. 

. do . . . 

Dickinson. 

Do . 

N4. 

3.  11.  1 

.  Taiwan  fu,  Formosa . 

.  Formosa  Mus. 

Do . 

M. 

3.  n.  2 

. do . 

Do. 

Do . 

N4. 

3.  11.  3 

. do . 

Do. 

Do . 

M. 

3.11.  4 

. . do . 

Do. 

Do . 

N4. 

3.11.  5 

Do. 

RANA  OKINAVANAu  Boettger. 

1895.  Rana  oHnnvana  Boettger,  Zool.  Anz.,  XVIII,  July  8,  1895,  p.  266  (type- 
locality.  Okinawa  shima,  Kill  Kin;  types,  Mus.  Senckenberg.  X<>.  1072, 
In);  Offenbach.  Vor.  Naturk.  33-36  Bor.,  1895,  p.  103. 

This  species  is  not  represented  in  any  of  the  collections  which  have 
reached  the  U.  S.  National  Museum  or  the  Science  College  Museum  in 
Tokyo.  I  owe  the  inspection  of  the  two  type  specimens  in  the 
Senckenbcrg  Museum  in  Frankfort  on  the  Main  to  the  kindness  of 
Doctor  Boettger,  whose  original  description  I  give  below  in  transla¬ 
tion.  T  have  only  to  add  that  the  heels  do  not  overlap.  A  third 
specimen  also  from  the  late  Mr.  B.  Schmacker,  whose  Japanese  col¬ 
lector  obtained  them  in  the  Pin  Ivins,  is  in  the  Bremen  Museum 
according  to  Doctor  Boettger. 

Original  description  by  Doctor  Boettger. — Adult  female;  Sencken- 
berg  Museum,  No.  1072;  Okinawa  shima.  In  general  similar  to  R. 
lateralis  Boulenger,  but  with  shorter  snout  and  more  robust;  vomerine 
teeth  in  two  rounded  bundles  beginning  on  a  line  with  the  posterior 
border  of  the  choanae  and  separated  from  them  as  well  as  from  each 
other  by  equal  intervals;  head  moderately  large;  snout  short,  ante¬ 
riorly  slightly  pointed,  and  somewhat  produced,  as  long  as  the  diam¬ 
eter  of  the  eye;  nostrils  equidistant  from  tip  of  snout  and  eye;  can- 
thus  rostralis  angular,  loreal  region  slightly  depressed  longitudinally; 
interorbital  space  scarcely  broader  than  the  upper  eyelid;  tympanum 
very  distinct,  three-fourths  the  size  of  the  eye;  fingers  moderately 


«  From  Okinawa  shima. 


IX.  PRELIMINARY  DESCRIPTIONS  OF 
NEW  SPECIES  AND  VARIETIES  OF 
CRUSTACEA  STOMATOPODA  IN 
THE  INDIAN  MUSEUM. 

By  Stanley  Kemp,  B.A.y  Assistant  Superintendent , 

Indian  Museum . 

The  following  short  descriptions  of  twelve  new  forms  are  pre¬ 
liminary  in  nature  and  will  be  succeeded,  at  no  distant  date  it  is 
hoped,  by  a  full  illustrated  account. 

The  late  Mr.  J  Wood-Mason  took  a  special  interest  in  this 
group  and  would  doubtless  have  published  an  extensive  memoir 
on  them,  had  he  lived.  To  a  considerable  number  of  the  new 
forms  he  had  assigned  manuscript  names  and  from  the  notes  and 
figures  which  he  had  made  Col.  Alcock,  in  1895, 1 2  was  able  to  edit 
an  account  of  nine  species  Other  forms  were  also  recognized  under 
manuscript  names,  but  from  the  rough  notes  which  were  available 
it  was  found  impossible  to  draft  adequate  specific  descriptions. 

Wherever  possible  I  have  retained  the  names  adopted  by  Wood- 
Mason  and,  thanks  to  the  considerable  additions  which  have  since 
been  made  to  the  collection,  I  have  also  to  introduce  a  number  of 
other  new  species,  most  of  which  have  been  obtained  by  the 
R.I.M.S.S.  f  Investigator.' 

Gonodactylus  (Protosquilla)  nefandus,  sp.  nov. 

This  species  is  allied  to  Gonodactylus  trispinosus ,  Dana,  G . 
pulchellus*  Miers,  and  G.  tuberosus,  Pocock.  Its  closest  affinities 
are  with  G.  pulchellus  and  along  with  that  species  it  may  be  dis¬ 
tinguished  from  G.  trispinosus  and  tuberosus  by  the  smooth  and 
unsculptured  median  portion  of  the  fifth  abdominal  somite. 

Several  examples  of  G .  pulchellus  from  Ceylon  (the  type  lo¬ 
cality)  are  preserved  in  the  Indian  Museum  and,  compared  with 
these,  G .  nejandus  shows  the  following  distinctive  features: — 

The  antero-lateral  pair  of  rostral  spines  are  short  and  stout 
and  though  acute  are  not  nearly  so  slender  as  the  median-  the 
distal  concavities  between  the  teeth  are  also  much  less  deep  with 
the  result  that  the  undivided  basal  part  is  considerably  longer. 
The  dorsal  processes  of  the  ophthalmic  somite  consist  of  two 


1  J  Wood-Mason,  Figures  and  descriptions  of  nine  species  of  Squillidae  in  the 
Indian  Museum.  Calcutta,  1895. 

2  G  pulch  llus  was  originally  described  by  Miers  as  a  variety  of  trispinosus , 
but  in  ray  opinion  is  entitled  to  rank  as  a  distinct  species. 
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small  plates  with  rectangular  anterolateral  angles;  in  6.  pulchellus 
these  angles  are  narrow  and  acute  and  are  produced  obliquely 
outwards.  The  distal  margin  of  the  telson  is  in  both  species 
divided  into  four  lobes  on  either  side  of  the  median  line,  but  these 
in  G.  nefandus  are  merely  bounded  by  grooves  on  the  dorsal 
surface  whereas  in  G.  pulchellus  they  are  separated  by  three 
incisions,  cut  right  through  the  telson,  which  extend  about  half 
way  to  the  outer  of  the  three  dorsal  boss-like  protuberances. 

A  number  of  specimens,  the  largest  39  mm.  in  length,  from  the 
Andamans,  Cheduba  (Arrakan  Coast)  and  the  Straits  of  Malacca. 

Odontodactylus  southwelli,  sp.  now 

Odontodactylus  southwelli  is  related  to  0.  hansenii  Pocock, 
and  0.  latir osiris,  Borradaile,  and,  as  in  those  species,  the  anterior 
half  of  the  telson  bears  three  carinae  on  either  side  between  the 
median  crest  and  the  thickened  lateral  margin.  The  outermost 
of  these  three  carinae  is  parallel  to  the  external  margin  and  does 
not  diverge  to  the  apex  of  the  lateral  spine  as  in  0.  japonicus . 
From  all  species  with  more  than  three  teeth  on  the  inner  margin 
of  the  dactylus  of  the  raptorial  claw  it  may  be  distinguished  at 
a* glance  by  the  enormous  size  of  the  eyes. 

The  rostrum  is  twice  as  broad  as  long  and  the  anterior  margin 
is  evenly  rounded  from  side  to  side.  The  breadth  of  the  cornea 
is  contained  from  two  to  two  and  a  quarter  times  in  the  length  of 
the  carapace  The  dactylus  of  the  raptorial  claw  bears  seven  to 
nine  teeth  on  its  inner  margin  in  addition  to  the  terminal  one. 
The  lateral  margins  of  the  sixth  and  seventh  thoracic  somites  are 
rounded,  the  former  being  a  trifle  broader  than  the  latter.  There 
are  eight  carinae  on  the  dorsal  surface  of  the  sixth  abdominal 
somite ;  the  first  intermediate  earina,  which  alone  does  not  termi¬ 
nate  in  a  spine,  is  connected  proximal ly  by  means  of  a  ridge  with 
the  submedian.  On  the  margin  of  the  telson  there  are  twelve  to 
sixteen  minute  submedian  spinules,  two  intermediate  denticles 
and  one  lateral.  In  the  uropod  the  outermost  of  the  ten  or  eleven 
movable  spines  which  fringe  the  exopod  reaches  almost  or 
quite  to  the  apex  of  the  ultimate  joint. 

Several  specimens,  the  largest  37  mm.  in  length,  from  the 
Andamans  and  Ceylon. 

Lysiosquilla  insignis,  sp.  nov. 

This  species  does  not  appear  to  possess  much  affinity  with 
any  form  previously  described. 

The  rostrum  is  triangular,  one  and  a  half  times  as  long  as 
wide,  and  terminates  in  a  sharply  acute  apex  The  cornea  is  set 
obliquely  on  the  eyestalk  and  its  breadth  is  about  one  third  the 
mid-dorsal  length  of  the  carapace.  The  dactylus  of  the  raptorial 
claw  bears  seven  or  eight  teeth  including  the  terminal  one,  the 
penultimate  tooth,  as  in  L .  acanthocarpus ,  being  noticeably 
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shorter  than  the  antepenultimate.  The  sixth  thoracic  somite  has 
an  angular  dorsal  elevation  on  either  side  near  the  anterior  edge : 
antero-laterally  the  margin  is  deeply  excavate  and  behind  this  it 
projects  in  the  form  of  a  truncate  lobe  with  rounded  subrectangu- 
lar  anterior  and  posterior  angles.  The  postero-lateral  angles  of 
the  last  three  abdominal  somites  are  sharply  spinous.  The  fifth 
somite  is  provided  with  two  obscure  longitudinal  carinae  on  either 
side;  the  sixth  bears  laterally  near  the  distal  margin  a  pair  of 
spines  in  addition  to  those  at  the  postero-lateral  angles.  These 
spines  form  the  terminations  of  irregular  carinae.  The  telson  is 
provided  dorsallv  with  a  trilobed  median  prominence,  on  either 
side  of  which  there  is  a  sharp  intermediate  spine  and  an  angular 
lateral  lobe.  This  armature  is  placed  near  the  distal  edge  and  is 
homologous  with  the  curved  row  of  spines  found  in  L.  acanthocar- 
pus  and  L.  latifrons  ;  in  front  of  it  there  are  eight  longitudinal 
carinae  the  outermost  of  which  is  proximally  bifurcate.  On  the 
margin  of  the  telson  there  are  two  long  movable  submedian  spines 
and  two  pairs  of  large  fixed  laterals.  There  are  four  short  spines 
between  the  submediaus  and  the  first  laterals,  and  one  between 
the  two  laterals.  Six  movable  spines  fringe  the  outer  margin  of 
the  basal  joint  of  the  exopodite  of  the  uropod  and  of  these  the 
two  outermost  are  curved  and  much  longer  than  the  next  of  the 
series. 

One  specimen  found  in  the  neighbourhood  of  the  Andamans 
in  235  fathoms. 


Squilla  gilesi,  Wood-Mason,  MS. 

Squilla  gilesi  is  related  to  S.  lata}  Brooks,  but  may  readily  be 
distinguished  from  it  by  the  following  characters : — 

The  carapace  in  front  of  the  cervical  groove  is  wholly  without 
trace  of  carinae  and  its  anterior  margin  on  either  side  of  the  ros¬ 
trum  is  strongly  sinuous.  The  lateral  edges  of  the  rostrum  are 
not  concave  near  the  apex  as  in  S.  lata  but  are  evenly  convex,  and 
the  lateral  spinous  process  of  the  fifth  thoracic  somite  is  longer 
than  in  that  species  and  has  a  stronger  forward  inclination.  There 
are  sharp  submedian  carinae  on  the  last  two  thoracic  and  on  all 
the  abdominal  somites.  The  sublateral  carinae  on  the  last  three 
or  four  somites  and  the  lateral  carinae  on  the  last  four,  five,  or 
six  terminate  in  spines.  On  either  side  of  the  median  crest  of 
the  telson  the  impressed  parallel  lines  found  in  S.  lata  are  not 
visible  and  on  the  margin  there  are  two  or  three  submedian  den¬ 
ticles,  five  to  eight  intermediate  and  one  lateral.  The  inner  mar¬ 
gin  of  the  bifurcate  process  of  the  uropod  is  finely7  serrate,  not 
spinous. 

The  median  carina  and  margins  of  the  telson  are  strongly 
swollen  in  the  adult  male  and  the  raptorial  dactylus,  which  bears 
six  teeth  including  the  terminal  one,  is,  in  this  sex,  strongly  sinuous  : 
convex  in  the  female.  In  the  adult  male,  also,  the  propodus  of 
the  raptorial  claw  is  very  strongly  dilated  near  its  distal  end. 
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This  species  bears  a  somewhat  close  superficial  resemblance  to 
5.  scorpio ,  Latr. ;  but,  apart  from  such  details  as  the  form  of  the 
rostrum  and  the  carination  of  the  carapace,  there  is  in  5.  gilesi  a 
well-developed  three-jointed  mandibular  palp,  an  appendage  which 
in  5.  scorpio  is  entirely  missing. 

Thirteen  specimens  of  S.  gilesi ,  the  largest  94  mm.  in  length, 
are  in  the  collection.  They  were  found  between  35  and  80  fathoms 
in  the  Persian  Gulf,  Bay  of  Bengal  and  Gulf  of  Martaban. 


Squilla  hieroglyphica,  sp.  nov. 

This  species  is  closely  allied  to  the  little  known  S.  lacvis  y 
Hess,  a  form  which  appears  to  be  restricted  to  the  coasts  of  New 
South  Wales.  Mr.  D.  G.  Stead  has  kindly  presented  us  with 
examples  of  that  species  and,  on  comparison,  S.  hieroglyphica 
shows  the  following  differences  : — 

The  anterior  bifurcated  portion  of  the  median  Carina  of  the 
carapace  is  entirely  absent;  the  carapace  is  much  narrower  than 
in  5.  lacvis ,  the  anterior  width  being  only  about  half  the  median 
length,  including  the  rostrum.  The  rostrum  is  as  long  as  wide 
and  its  lateral  margins  converge  to  a  narrow  rounded  apex.  The 
cornea  of  the  eyes  is  set  transversely  on  the  stalk.  The  dactylus 
of  the  raptorial  claw  is  armed  with  only  five  teeth  including  the 
terminal  one.  The  lateral  process  of  the  sixth  and  seventh  tho¬ 
racic  somites  is  more  broadly  rounded  and  the  sublateral  carinae 
of  the  fourth  abdominal  somite  end  in  spines.  The  denticles  on 
the  margin  of  the  telson  are  represented  by  the  formulas,  10 — 12, 
1,  whereas  in  S.  lacvis  the  corresponding  numbers  are  2 — 3, 
b — 8,  I. 

Both  species  agree  in  having  the  lateral  process  of  the  fifth 
thoracic  somite  bilobed  and  that  of  the  two  succeeding  somites  uni- 
lobed,  differing  in  this  respect  from  all  other  species  with  the 
same  number  (eight)  of  longitudinal  carinae  on  the  abdomen; 
from  both  species,  moreover,  the  mandibular  palp  is  absent. 

A  single  specimen  of  unknown  locality,  53  mm.  in  length,  is 
preserved  in  the  Indian  Museum. 

Squilla  gonypetes,  Wood-Mason,  MS. 

5.  gony  petes  is  closely  allied  to  Brooks’  S.  quinquedentata ,  but 
may  be  distinguished  by  the  following  characters : — 

The  rostrum  is  distinctly  longer  and  its  upturned  lateral 
margins  are  rather  more  strongly  convergent  anteriorly.  The 
cornea  of  the  eyes  is  a  little  more  expanded  and  is  set  very  ob¬ 
liquely  on  the  stalk.  The  autennular  peduncle  is  longer  than  the 
carapace  excluding  the  rostrum.  The  outer  inferior  margin  of  the 
merus  of  the  raptorial  claw  is  distally  rounded  and  does  not  pro¬ 
ject  in  the  form  of  a  spine.  The  sublateral  carinae  of  the  last 
three,  and  the  lateral  carinae  of  the  last  four  abdominal  somites 
end  in  spines. 
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Foul  specimens,  the  largest  5b  mm.  in  length,  from  the  Per¬ 
sian  Gulf,  Andaman  Is.  and  the  Arrakan  Coast. 

Squilla  boopis,  sp.  now 

This  species  is  allied,  though  not  very  closely,  to  5.  qttinque- 
dentata  and  S.  gonypetes}  and  is  easily  distinguished  from  both  by 
the  enormous  size  of  the  eyes. 

The  rostrum  bears  a  sharp  median  longitudinal  carina  in  its 
distal  half.  The  cornea  is  set  very  obliquely  on  the  stalk  and  its 
greatest  breadth  is  considerably  more  than  one  third  the  median 
length  of  the  carapace.  The  antero  lateral  angles  of  the  carapace 
are  produced  as  acute  points  which  project  outwards  and  down¬ 
wards  and  scarcely  reach  at  all  forwards  beyond  the  adjacent 
anterior  margin.  The  lateral  margin  of  the  seventh  thoracic  so¬ 
mite  is  not  bilobed  but  is  angled  acutely  behind  and  rectangularly 
in  front.  The  sublateral  carinae  of  the  last  five  and  the  lateral 
carinae  of  all  the  abdominal  somites  terminate  in  spines. 

The  dactylus  of  the  raptorial  claw'  bears  five  teeth  including 
the  terminal  one  and  the  lateral  processes  of  the  fifth  and  sixth 
thoracic  somites  are  bilobed.  In  both  these  characters  S.  boopis 
resembles  the  two  species  mentioned  aobve. 

A  single  specimen,  89  mm.  in  length,  from  the  Gulf  of  Marta¬ 
ban,  67  fathoms. 

Squilla  holoschista,  Wood-Mason,  MS. 

This  well-marked  species  is  closely  allied  to  Squilla  nepa, 
Fatr.,  and  agrees  with  it  in  the  form  of  the  eyes,  the  number  of 
spines  on  the  raptorial  dactylus  and  the  shape  of  the  lateral  pro¬ 
cesses  of  the  fifth  to  seventh  thoracic  somites.  It  may  be  dis¬ 
tinguished  by  the  following  characters  : — 

The  median  carina  of  the  carapace,  in  front  of  the  cervical 
groove,  is  bifurcated  anteriorly  for  less  than  one  third  of  its  length 
and  is  finely  bicarinate  throughout  almost  its  entire  extent.  The 
cornea  of  the  eyes  is  slightly  but  noticeably  less  expanded  than 
in  5.  nepa ,  specimens  of  similar  size  being  compared.  The  sub¬ 
median  carinae  of  the  fourth  abdominal  somite  never  end  in  spines. 

I11  the  adult  male  the  distal  end  of  the  propodus  of  the  rap¬ 
torial  claw  is  much  broader  than  in  5.  nepa  of  the  same  sex  and 
the  external  margin  of  the  dactylus  is  only  very  feebly  sinuous. 

Numerous  specimens  from  the  east  coast  of  India,  from 
Ceylon  to  the  Ganges  delta. 

The  three  following  forms  are  very  closely  allied  to  Squilla 
oratoria .  de  Haan  (=  5.  affinis ,  Berthold),  and  in  order  to  facilitate 
comparison  the  following  short  account  of  the  principal  features 
which  separate  that  species  from  its  near  allies  is  given  :  — 

The  breadth  of  the  carapace,  measured  at  the  antero-lateral 
angles  is  distinctly  less  than  half  its  median  length,  including  the 
rostrum.  The  median  carina  of  the  carapace  is  bifurcated  anter¬ 
iorly  for  about  one  quarter  its  length  in  front  of  the  cervical 
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groove  and  is  sharp  and  distinct  throughout  its  course.  The  dorsal 
surface  both  of  the  carapace  and  abdomen  is  usually  strongly 
punctate  and  never  presents  a  polished  appearance.  The  anterior 
margin  of  the  ophthalmic  somite,  between  the  bases  of  the  eye- 
stalks  is  squarely  truncate  or  emarginate,  never  pointed.  The 
dorsal  carina  of  the  carpus  of  the  raptorial  claw  bears  from  three 
to  five  sharp  tubercles;  the  outer  margin  of  the  dactylus  is  sinuous. 
In  the  bifurcate  process  from  the  basal  joint  of  the  uropod  the 
margin  anterior  to  the  small  lobe  on  the  external  edge  of  the 
longer  spine  is  always  strongly  concave. 

I  have  reason  to  believe  that  this  species  is  found  in  its  typi¬ 
cal  form  only  in  Chinese  and  Japanese  waters.  Three  specimens 
from  the  Hawaiian  and  Philippine  Is.  have  also  been  examined, 
but  these  differ  from  the  others  in  several  minute  details.  They 
may  possibly  represent  a  distinct  sub-species,  but  the  material  at 
my  disposal  is  not  sufficient  to  establish  this  with  any  certainty. 

All  previous  references  of  Squilla  oratorio  or  affinis  from  local¬ 
ities  west  of  the  Philippine  Is.  are,  I  believe,  based  on  one  or 
other  of  the  new  forms  described  below,  and  of  this  in  several  in¬ 
stances  I  have  direct  proof.  In  all,  several  hundreds  of  specimens 
have  been  examined,  including  a  fine  collection  from  many  widely 
distant  localities  kindly  lent  by  the  Trustees  of  the  British  Museum. 


Squilla  oratoria,  de  Haan,  var.  perpensa,  now 

This  variety  is  distinguished  from  the  typical  form  by  the 
following  characters : — 

The  median  carina  of  the  carapace  is  interrupted  and  wholly 
absent  for  a  short  space  at  the  base  of  the  anterior  bifurcation. 
The  two  arms  of  the  bifurcate  portion  are  frequently  very  fine  and 
are  rarely  obsolete.  The  carpus  of  the  raptorial  claw  has  a  sharp 
elevated  carina  on  its  dorsal  aspect  which  terminates  abruptly 
before  reaching  the  anterior  margin;  apart  from  this  there  is  no 
trace  whatever  of  any  dorsal  tubercle. 

Very  numerous  specimens  from  localities  ranging  from  Hong¬ 
kong  and  N.  Australia  to  the  Persian  Gulf,  The  largest  example 
is  107  mm.  in  length.  Four  specimens  only  out  of  the  large  series 
examined  exhibit  characters  intermediate  between  the  variety  and 
the  typical  form . 

Squilla  interrupta,  Wood-Mason,  MS. 

This  abundant  species  may  be  separated  from  S.  oratorio ,  s.s., 
by  the  following  characters  : — 

The  median  carina  of  the  carapace  is  interrupted  at  the  base 
of  the  anterior  bifurcated  part  precisely  as  in  the  var.  perpensa. 
The  breadth  of  the  cornea  of  the  eyes  is  distinctly  less  than  in 
either  of  the  two  preceding  forms,  specimens  of  similar  size  being 
compared.  The  carpus  of  the  raptorial  claw  is  constantly  provided 
with  two,  and  only  two,  stout  dorsal  tubercles.  I11  the  bifurcate 
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process  from  the  base  of  the  uropod  the  outer  margin  of  the 
longer  spine  anterior  to  the  well-developed  lobe  is  never  concave; 
it  is  occasionally  feebly  sinuous,  but  in  nearly  every  instance  is 
definitely  convex. 

Very  numerous  specimens,  the  largest  119  111m.  in  length, 
exhibit  the  above  characters  with  most  remarkable  constancy. 
They  were  taken  at  localities  ranging  from  Hongkong  to  the  Per¬ 
sian  Gulf. 

Squilla  wood-masoni,  sp.  nov. 

Squilla  polita ,  Wood-Mason,  MvS.,  ncc  Bigelow. 

Squilla  wood-masoni  may  be  separated  from  5.  orator ia,  its 
variety  perpensa  and  5.  inter rupta  by  the  use  of  the  following 
characters  : — 

The  dorsal  surface  of  the  carapace  and  abdomen  is  smooth, 
highly  polished  and  without  trace  of  punctuation.  The  carapace 
is  shorter  and  broader  than  in  any  of  the'  preceding  forms,  its 
breadth  at  the  antero  lateral  angles  being  at  least  one  half  its 
length  including  the  rostrum.  The  anterior  bifurcated  portion  of 
the  median  carina  of  the  carapace  is  entirely  obsolete.  The  distal 
edge  of  the  ophthalmic  somiteis  produced  to  a  small  point  between 
the  bases  of  the  eyestalks  and  is  not  truncate  or  slightly  emarginate 
as  in  the  preceding  forms.  The  eyes  are  large,  much  as  in 
5.  orator ia ,  and  the  carpus  of  the  raptorial  cl  aw  also  resembles  that 
species  in  bearing  three  or  four  tubercles  on  its  dorsal  edge.  The 
dactylus  of  the  same  limb  is  strongly  sinuate  externally  and  is  of  a 
much  more  clumsy  build  than  in  any  of  the  preceding  forms.  The 
bifurcate  process  of  the  uropod  is  similar  to  that  of  5.  oratoria , 
but  the  lobe  on  the  external  margin  of  the  longer  spine  is,  in  all 
except  very  young  specimens,  much  smaller. 

Numerous  examples,  the  largest  109  mm.  in  length,  from 
localities  ranging  from  Hongkong  to  Aden. 


Squilla  annandalei,  sp.  nov. 

This  species  is  closely  allied  to  the  well-known  S.  raphidea , 
Fabr.,  and  the  propodus  of  the  raptorial  claw  bears,  as  in  that 
species,  a  number  of  large  fixed  spines  along  the  margin  opposed  to 
the  dactylus.  It  may  be  distinguished  by  the  following  features  : — 
The  rostrum  is  shorter — more  so  than  in  the  form  of  S.  raphidea 
which  de  Haan  described  under  the  name  of  liarpax—  and  its 
apex  is  more  broadly  rounded.  The  antenuular  peduncle  is  longer 
than  the  rostrum  and  carapace  combined.  The  anterior  lobes  of 
the  lateral  margins  of  the  sixth  and  seventh  thoracic  somites  are 
quite  distinct,  whereas  they  are  wholly  obsolete  in  5.  raphidea . 
The  sublateral  carinae  of  the  last  three  thoracic  and  the  submedian 
carinae  of  the  last  two  abdominal  somites  end  in  spines.  The  mar¬ 
ginal  spines  of  the  telson  are  sharper  than  in  S .  raphidea  and  the 
inner  uropod  is  narrower  in  proportion  to  its  length. 
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Spirit  specimens  differ  noticeably  from  the  allied  species  in  the 
colour  of  the  inner  uropocl.  This  in  5.  annandalei  is  entirely  jet 
black,  except  for  a  pale  median  longitudinal  stripe,  whereas  in 
S.  raphidea  the  inner  margin  only  is  suffused  with  black  pigment. 

Four  specimens,  the  longest  115  mm.  in  length,  from  the  Gulf 
of  Martaban  between  53  and  67  fathoms. 
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than  twice  its  distance  from  the  latter;  fingers  obtuse,  first  extending 
beyond  second,  and  provided  with  a  large  double  swelling  on  the  inner 
side,  the  surface  of  which  is  minutely  granulated;  tip  of  toes  taper¬ 
ing;  webs  considerably  excised,  the  incision  on  both  sides  of  fourth 
toe  extending  to  the  distal  third  of  the  basal  phalanx;  subarticular 
tubercles  rather  weak;  inner  metatarsal  tubercle  rounded,  pro¬ 
jecting;  no  outer  metatarsal  tubercle;  tibio-tarsal  joint  of  extended 
hind  leg  reaches  the  snout;  total  length  more  than  one  and  three- 
fourths  times  the  length  of  tibia;  heels  overlapping;  skin  above 
obscurely  shagreen ed  with  numerous  small  rounded  tubercles  on  the 
back  mostly  irregularly  placed,  except  those  on  the  shoulder,  which 
form  a  V-shaped  figure  with  the  apex  pointing  forward;  a  narrow 


Figs.  85-S9.— R  ana  japonic  a.  IJXnat.  size.  85,  top  of  head;  80,  side  of  head;  87,  open  mouth: 
SS,  UNDERSIDE  OF  HAND;  89,  UNDERSIDE  OF  FOOT.  No.  23549,  U.S.N.M. 


dorso-lateral  glandular  ridge  on  each  side  from  eye  to  insertion  of  hind 
leg,  the  shortest  distance  between  the  two  being  considerably  greater 
than  the  distance  between  the  anterior  angles  of  the  eyes;  underside 
smooth,  except  posterior  aspect  of  femurs,  which  is  coarsely  granular; 
a  small  vocal  sac  below  each  corner  of  the  mouth.  Color  (in  alcohol) 
pale  clay-color  (Ridgway,  Nomencl.  Col.,  pi.  v,  fig.  S)  the  dorso-lateral 
ridge  but  slightly  paler ;  the  latter  is  marked  on  the  outside  by  a  series  of 
black  spots  almost  forming  a  continuous  line;  all  the  tube  cles  on  the 
back  and  sides  including  the  interscapular  V  marked  with  a  hick  spot ; 
a  blackish  brown  line  from  tip  of  snout  through  nostril  to  *,  and  a 
large  patch  of  the  same  color  behind  the  eye  descending  oLiiquely 
toward  the  insertion  of  the  fore  limb  and  covering  the  tympanum:  a 
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blackish  line  on  t lie  anterior  face  of  the  upper  arm  and  dusky  cross¬ 
bars  on  the  hind  legs  with  round  blackish  spots  on  the  light  interspaces; 
underside  uniform  whitish. 


Total  length,  tip  of  snout  to  vent. .  60 

Width  of  head .  19 

Foreleg .  32 

Hind  leg,  tip  of  longest  toe  to  vent .  107 

Tibia .  34 


The  adult  female  (U.S.N.M.  No.  23548,  same  locality,  date,  and  col¬ 
lector)  is  essentially  like  the  male  described  above,  except  that  the 
body  is  broader  and  the  dorso-lateral  ridges  consequently  farther 
apart,  the  fore  legs  less  robust,  and  the  swelling  on  the  first  finger, 
which  is  characteristic  of  the  male  sex,  absent;  the  web  between  the 
toes  is  also  somewhat  more  excised.  The  color  is  more  reddish  brown, 
with  scarcely  any  black  spots  on  the  back  except  those  marking  the 
inverted  V  on  the  shoulder.  Both  upper  and  lower  lips  are  blotched 
with  dark  brown. 

The  young  specimens  are  mostly  perfectly  smooth  above,  without 
any  tubercles  between  the  dorso-lateral  folds. 

Variation. — 1 This  species  offers  a  great  amount  of  individual  varia¬ 
tion.  The  most  variable  character  is  the  length  of  the  hind  legs,  for, 
while  in  most  specimens  the  tibio-tarsal  articulation  reaches  just 
beyond  the  snout,  in  a  few  it  falls  short,  while  in  others  it  extends 
considerably  farther.  The  longest  hind  legs  in  our  collection  are  pos¬ 
sessed  by  an  adult  female  (No.  31S28)  collected  by  Dr.  Hugh  M.  Smitli 
at  Yamagawa,  Satsuma,  Kiusiu,  but  other  specimens  in  the  same  lot 
(for  instance,  No.  31S29)  can  be  exactly  matched  in  every  respect  by 
the  general  run  of  specimens  of  corresponding  size  from  central  Japan 
(for  instance,  No.  34465).  The  situation  of  the  nostrils  relative  to  the 
tip  of  the  snout  and  the  correlated  length  and  pointedness  of  the  snout 
also  vary  considerably,  but  in  no  case  have  I  been  able  to  trace  any 
correlation  with  length  of  hind  logs  or  geographic  distribution.  The 
color  varies  greatly;  the  ground  color  with  regard  to  the  amount  and 
tinge  of  the  brownish  or  yellowish  admixture,  the  dark  spots  and 
bands  with  regard  to  intensity  and  number.  Spots  are  frequently 
absent,  and  the  male  described  is  rather  unusually  dotted  with  black 
above.  The  underside  is  not  always  uniform  white;  in  many  speci¬ 
mens  there  are  brown  spots  and  mot t lings  on  throat  or  even  on  chest, 
but  no  connection  with  distribution  or  structural  characters  can  be 
discovered. 

There  is  a  young  specimen  in  the  collection  of  the  Philadelphia 
Academy  of  Sciences  (No.  15257),  collected  by  Dr.  W.  H.  Jones  at 
Chemulpo,  Korea,  August,  1890,  which  appears  even  more  slender 
and  long-snouted  than  the  Japanese  specimens,  but  this  may  be  due 
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to  its  somewhat  dried-up  condition.  The  web  between  the  toes  is 
very  deeply  excised,  however,  more  so  than  in  any  Japanese  speci¬ 
men  examined  by  me. 

Habitat. — liana  japonica ,  besides  inhabiting  Japan,  is  said  to  occur 
also  in  eastern  China.  Specimens  are  on  record  from  Szechuen, 
Ningpo,  the  neighborhood  of  Peking,  Kiukiang,  and  Shanghai,  and  I 
have  already  referred  to  the  specimen  from  Chemulpo,  Korea,  in  the 
Phi  1  ad  elphi  a  Ac  ad  e m y . 

The  specimens  in  the  Leiden  Museum  collected  by  von  Siebold  and 
Buerger  (No.  1930)  are  only  labeled  as  from  “Japan.”  In  Museum 
Senckenbergianum  there  are  specimens  from  Nikko  and  Yokohama, 
in  Berlin  from  Tokyo,  in  Hamburg  from  Yamato  and  Kawaehi.  In 
the  United  States  National  Museum  there  are  numerous  specimens 
from  Yamagawa,  Province  of  Satsiuna,  Kiusiu;  from  Shikoku,  Yoko¬ 
hama,  and  from  Mount  Fuji.  Okada  has  recorded  it  from  the  island 
of  Awaji  and  from  the  Province  of  Suwo,  Hondo. 

The  Senckenberg  Museum,  in  Frankfurt  on  the  Main,  in  1889 
received  from  the  late  Mr.  B.  Sehmacker,  of  Shanghai,  several  speci¬ 
mens  said  to  have  come  from  Yezo.  One  of  these  is  now  in  British 
Museum  (No.  91.  8.  26.  16),  where  I  have  had  the  opportunity  of 
examining  it.  It  is  identical  with  Yokohama  specimens  and,  if  the 
locality  is  correct,  then  both  K.  japonica  and  R .  temporaria  occur  in 
Yezo.  It  would  be  ver}r  important  to  have  this  question  thoroughly 
investigated.  The  species  has  not  been  found  there  by  others  and, 
as  it  is  not  claimed  that  Mr.  Sehmacker  collected  the  specimens  in 
Yezo  personally,  confirmation  is  necessary.0 

Doctor  Boettger  has  referred  two  half-grown  specimens  which  were 
collected  by  Mr.  Schmacker’s  Japanese  collector,  either  in  “Ohoshima 
or  Okinawa,”  to  this  species,  the  only  record  for  the  Riu  Ivins.  One 
might  be  tempted  to  regard  these  as  possibly  young  Rana  holsti  were 
it  not  for  certain  discrepancies  in  the  description,  Boettger’ s  speci¬ 
mens  having  a  distinct  outer  metatarsal  tubercle  and  the  tibio-tarsal 
articulation  extending  far  beyond  the  tip  of  the  snout.  Under  these 
circumstances  they  arc  not  likely  to  be  from  Okinawa  or  Ohoshima 

List  of  specimens  of  Rana  japonica. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom  re¬ 
ceived. 

U.S.N.M . 

1133G 

llalfgr.. 

'  Japan . 

1878 

E.  S.  Morse. 

Do . 

11341 

do 

_ do . 

1S78 

Do. 

Do... 

11342 

Young 

.  ..do . 

1878 

Do. 

Do...  . 

11343 

do 

.  .do . 

1S7S 

Do. 

Do . 

11344 

_ do. . . 

. do . 

1878  ! 

Do. 

°It  is  to  be  noted  that  several  other  species  from  the  same  source  are  under  similar 
suspicion,  as,  for  instance,  Eumeces  latiscutatus  (p.  199)  and  Xatrix  tigrina  (p.  139). 
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List  of  specimens  of  Rana  japonicci — Continued. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom  re¬ 
ceived. 

U.S.N.M . 

23548 

Female^ 

Yokohama,  Hondo . 

Sept.,  1896 

L.  Ste  ineger. 

Do . . . 

23549 

Male  6  .. 

. do . 

_  do  _ 

Do. 

Do . 

23550 

Male.. .. 

. do . 

. do . 

Do. 

Do  . 

23551 

. .  .do . . . 

. do . 

. do . 

Do. 

Do...  . 

23552 

Female  . 

. do . . 

. do . 

Do. 

Do. . 

235.53 

.  .do . . . 

. do . 

..  ..do . 

Do. 

23554 

_ do . . 

. do . 

. do . 

Do. 

Do . 

23555 

. .  .do _ 

. do . 

. do . 

Do. 

23556 

..  ..do . 

_ do . 

Do. 

Do . 

23557 

Male.... 

. do . 

. do . 

Do. 

Do. . 

23558 

.  ..do . 

.do . 

Do. 

Do...  . 

23559 

. do . 

. do . 

Do. 

Do...  . 

23560 

. .  .do . . . 

. do . 

. do . 

Do. 

Do . 

23561 

Male.... 

. do . 

. do . 

Do. 

Do...  . 

23562 

. do . 

. do . 

Do. 

Do  . 

23563 

_ do . 

. do . 

Do. 

Do . . . 

23564 

. do . 

. do . 

Do. 

Do 

23565 

.  ..do . 

..  ..do . 

Do. 

Do... 

. do . 

. do . 

Do. 

Do. . . 

23567 

Female  . 

. do . 

. do . 

Do. 

Do. . 

2356S 

. do . 

. do . 

Do. 

Do...  . 

23569 

Male.... 

. do . 

. do . 

Do. 

Do . . 

23570 

do 

.  ..do . 

. do . 

Do. 

Do. . . 

23571 

do 

. do . 

. do . 

Do. 

Do 

23572 

Female 

.do . 

_ do . 

Do. 

Do... 

23573 

do 

. do . 

. do . 

Do. 

Do...  . 

23574 

Male.... 

. do . 

. do . 

Do. 

Do _ 

23575 

do 

.  .  .do . 

. do . 

Do. 

Do . 

31828 

Female  <• 

Yamagawa,  Satsuma, 

June  14, 1903 

H.  M.  Smith. 

ICiusiu. 

Do . 

31829 

Adult  <*. 

_ do . 

. do . 

Do. 

Do.  . 

31830 

Young 

.  ..do . 

. do . 

Do. 

Do... 

31831 

do . . . 

. do . 

. do . 

Do. 

Do . 

31907 

Male.... 

Kochi,  Tosa,  Shikoku - 

May  11.1903 

Do. 

Do . 

31908 

Female  . 

_ do . 

Do. 

Do . 

31909 

_ do. . .! 

. do . 

. do . 

Do. 

Do.  . 

31910 

do 

.  .do . 

. do . 

Do. 

Do... 

31911 

Halfgr 

. do . 

. do . 

Do. 

Do...  . 

31912 

do 

.  .do . 

. do . 

Do. 

Do...  . 

31922 

Young 

.do . 

. do . 

Do. 

Do... 

31923 

do 

.do . 

. do . 

Do. 

Do...  . 

31924 

.  .do 

.  ..do . 

. do . 

Do. 

Do.  . 

31925 

do 

.do . 

. do . 

Do. 

Do...  . 

31931 

do 

. do . 

. do . 

Do. 

Do. .. 

34448 

Female  . 

Mount  Fuji,  Hondo . 

May,  ls9S 

A.  Owston. 

Do. 

34449 

do 

.do . 

_ do . 

Do. 

Do. .. 

34450 

do 

.do . 

. do . 

Do. 

Do. .. 

34451 

Male.. 

.do . 

. do . 

Do. 

Do 

34452 

do 

do . 

. do . 

Do. 

Do.. . 

34453 

1 

.  do  ..1 

_ do . 

. do . 

Do. 

Do 

34454 

Halfgr 

.do . 

. do . 

Do. 

Do.  .. 

34455 

_ .do . . . 

_ do . 

. do . 

Do. 

Do . 

34456  1 

_ do. . .) 

. do . 

. do . 

Do. 

a  Description,  p.  110,  j>  Peseription,  p.  108,  figs.  85-89.  c  Referred  to,  p.  110. 
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List  of  specimens  of  Rann  japonica-  -Continued. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected.  f 

By  whom  collected 
or  from  whom  re¬ 
ceived. 

U.S.N.M . 

34457 

llalfgr. . 

Mount  Fuji,  Hondo.. . 

. .  May,  1N9S 

A.  Owston. 

Do . 

3445s 

....do... 

. do . 

. do . 

Do. 

T>o . 

34459 

_ do. . . 

. do . 

. do . 

Do. 

Do . 

344(10 

_ do _ 

. do . 

. do . 

Do. 

Do . 

344(11 

_ do . . . 

. do . 

Do. 

Do . 

34402 

_ do _ 

Do. 

Do . 

34403 

....do... 

1 . do . 

Do. 

Do . 

34404 

_ do. . . 

. do . 

Do. 

Do . 

34405 

....do. .. 

. do . 

Do. 

Do . 

34400 

_ do . . . 

. do . 

Do. 

Do . 

34407 

_ do . . . 

. do . 

. . do . 

Do. 

Phila.  Acad - 

15257 

Young* 

Chemulpo,  Korea . 

tV.  II.  Jones. 

Leiden . 

1930 

Japan . 

Siebold  and  Buerger. 

Brit.  Mus ...... 

44. 

2.  22.  10 

. do . 

Do. 

Do . 

(?n 

(c) 

Tokvo . 

. . 1 

von  Martens. 

Do . 

91. 

S.  20.  10 

Yezo  [  ?J . 

. . 1 

B.  Schmacker. 

Hamburg 

1005 

Yam  a  to. 

1890 

T.  Lonz. 

Do. . . 

1000 

Kawuchi . 

1890 

Do. 

a  P.  1 10.  b  Cotypo  of  R.  martensi.  c  p.  m. 


RANA  TEMPORARIA«  Linmeus. 

1758.  Rana  tempt  maria  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  p.  212  (type-locality, 
Europe);  12  ed.,  170(5,  1,  p.  357. — Middendorff,  Sibir.  Ileise,  II,  Pt.  2, 
1853,  p.  247,  pi.  xxvi,  tigs.  2  4  (River  Aldan  to  Udskoi  ( )strog).-  Dobrot- 
vorski,  I z vest.  Sibirsk.  Otd.  Geograf.  Obstch.,  1,  1870  (p.  23)  (southern 
Sakhalin). —  Boulenuer,  ('at.  Batr.  Sal.  Brit.  Hus.,  1882,  p.  44  (Europe; 
Abrek  Bay,  Amur  Prow);  Bull.  Sue.  Zool.  France,  1886,  p.  594  (Yezo; 
Kasakevitcli  and  Abrek  Bay,  Amur  Prov. ;  Wiloni  river;  Mongolia); 
Ann.  Mag.  Nat.  Hist.  (6),  V,  Feb.,  1890,  p.  140  (Ainurland;  Yezo);  Taill. 
Batr.  Europe,  II,  189S,  p.  301,  pis.  xx-xxi. — Nikolski,  Zap.  Imp.  Akad. 
Nauk,  S.  Peterburg,  LX,  Prilozh.,  no.  5,  1889,  p.  292  (Sakhalin);  Zap. 
Imp.  Akad.  Nauk,  8.  Peterburg  (8),  XVII,  no.  1,  1905,  p.  348  (Russia 
to  Amurland,  Sakhalin,  etc.). 

1768.  Rana  muta  Laurenti,  Synops.  Rept.,  p.  30. 

1788.  Rana  raja  Lackpede,  Hist.  Nat.  Quadr.  Ovip.,  I,  Syn.  meth. 

1853.  Rana  cruenta  Middendorff,  Sibir.  Ileise,  11,  Pt  2,  p.  249,  pi.  xxvi,  figs. 
5-7  (southern  coast  o!  Okhotsk  Sea)  (not  of  Pallas?). — -Maack,  Putesh. 
na  Amur,  1859  (p.  153)  (Amurland). 

1855.  Rana  fusca  Thomas,  Ann.  Sci.  Nat.  (4),  IV  (p.  365). 

1876.  Rana  dyboivskii  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  XVII,  May,  1876, 
p.  387  (type-locality,  Abrek  Bay,  near  Vladivostok;  type  in  Brit.  Mils.; 
B.  Dybowski,  collector).- — Stone,  Proc.  Pliila.  Acad.,  1899,  p.  183  (Khin- 
gan  Mountains,  eastern  Mongolia). 

1902.  Rana  mala  johanseni  Ivastcuenko,  I /.vest.  Tomsk  Univers.,  1902  (p.  24). 

11  Signifying  temporary,  in  the  present  case,  perhaps,  in  the  sense  of  changeable. 
Application  somewhat  uncertain,  but  possibly  meant  for  temporalis,  with  reference 
to  the  blackish  temporal  spot. 
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Various  synonyms  referable  only  to  some  European  form  or  phase 
are  here  omitted. 

Rarui  temporaria ,  as  compared  with  R.  japonic  a,  is  a  much  more 
short-legged  and  short-snouted  species  with  the  dorso-lateral  folds 
apparently  wider.  Altogether  it  is  larger  and  stouter,  the  body 
especially  between  head  and  pelvis  being  relatively  longer.  Thus  in 
my  specimens  of  R.  temporaria  from  Yezo,  the  length  of  the  foot, 
measured  from  inner  metatarsal  tubercle  to  tip  of  longest  toes,  exactly 
equals  one-half  the  distance  from  anterior  border  of  eye  to  vent, 
while  in  R .  japonica  the  length  of  the  foot,  similarly  measured,  is 
about  two-tliirds  the  same  distance. 

I  have  compared  our  three  Japanese  specimens  from  Yezo  with 
specimens  of  corresponding  sex  and  size  from  Norway  (for  instance, 
No.  25339,  Bergen)  and  find  no  tangible  differences.  The  web 


Figs.  90-93.-  Rana  temporaria.  X  nat.  size.  90.  top  of  head;  91,  side  of  he\d:  p?,  open  mouth; 
93,  UNDERSIDE  OF  foot.  No.  23440,  U.S.N.M. 


between  the  toes  is  perhaps  a  trifle  more  excised,  and  the  inner  meta¬ 
tarsal  tubercle  a  trifle  stronger,  but  these  differences  are  clearly 
within  the  range  of  individual  variation. 

Description. — Adult  female;  U.S.N.M.  No.  23440;  Sapporo,  Yezo; 
S.  Nozawa,  collector  (figs.  90-93).  Vomerine  teeth  in  two  slightly 
oblique  groups,  the  anterior  border  of  which  extends  forward  slightly 
beyond  a  line  through  the  posterior  border  of  the  choanay;  snout 
short,  rounded,  the  distance  from  orbit  to  tip  of  snout  equaling  the 
distance  between  black  stripes  at  anterior  border  of  orbit;  nostrils 
nearer  the  tip  of  snout  than  the  eye;  interorbital  space  as  wide  as  the 
upper  eyelid  and  a  little  narrower  than  distance  between  the  nostrils; 
tympanum  vertically  oval,  its  greatest  diameter  about  three-fourths 
the  diameter  of  the  eye;  distance  of  tympanum  from  e}re  less  than 
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one-half  the  former’s  greatest  diameter;  fingers  blunt,  first  finger 
extending  slightly  beyond  second;  incision  of  web  on  both  sides  of 
fourth  toe  a  trifle  deeper  than  the  distal  end  of  the  basal  phalanx; 
inner  metatarsal  tubercle  slightly  compressed,  its  length  equaling  its 
distance  from  subarticular  tubercle  of  first  toe;  no  outer  metatarsal 
tubercle;  tibio-tarsal  joint  of  extended  hind  limb  reaches  center  of 
eye;  tibia  less  than  half  the  length  of  head  and  body;  heels  overlap¬ 
ping  by  less  than  interorbital  width;  skin  above  and  below  smooth, 
except  posterior  aspect  of  femur,  which  is  coarsely  granulated;  the 
dorso-lateral  glandular  folds  but  slightly  raised,  their  shortest  distance 
contained  five  times  in  total  length.  Color  (in  alcohol)  above  brown¬ 
ish  gray,  slightly  grayer  on  snout,  with  obscure  and  ill-defined  dark- 
brown  mo  ft  lings,  which  on  the  back  and  sides  occasionally  surround 
a  light  spot  so  as  to  form  ocelli;  dorso-lateral  folds  lighter,  externally 
margined  by  an  ill-defined  brown  line;  indications  of  a  dusky  band 
across  the  top  of  the  head  through  the  center  of  the  upper  eyelids; 
upper  lip  mottled  with  brown;  a  brown  line  from  tip  of  snout  through 
nostril  to  eye  expanding  behind  the  latter  to  form  the  usual  dark- 
brown  ear-patch;  brown  stripe  on  anterior  face  of  over  arm  long  and 
parallel  with  the  axis;  limbs  cross-barred;  underside  whitish,  the 
whole  surface  coarsely  marbled  with  brown. 


Dimensions. 


Total  length,  tip  of  snout  to  vent . 

Width  of  head . 

Fore  limb . 

Hind  limb,  vent  to  tip  of  longest  toe  . 
Tibia . 


56 

17 

31 

87 


Males  differ  from  females  in  the  stronger,  more  muscular  fore 
limbs,  which  acquire  an  extraordinary  development  during  the  pair¬ 
ing  season;  in  the  pad-like  swelling  of  the  inner  side  of  the  first  finger, 
which  becomes  covered  with  black  horny  spinules  during  the  same 
season;  in  the  greater  development  of  the  wel)  between  the  toes;  and 
in  the  presence  of  a  pair  of  internal  vocal  sacs,  sit  uated  at  the  sides  of 
the  throat.  a 

Variation. — Apparently  this  species  is  much  less  variable  than 
It.  japoniea ,  especially  if  we  consider  its  great  geographical  distribu¬ 
tion.  The  presence  of  more  or  less  numerous  glandular  warts  on  the 
upper  surface  and  sides,  so  conspicuously  absent  in  the  specimen 
described  above,  depends  on  the  season,  they  being  best  developed 
during  the  breeding  time,  in  museum  specimens  also  to  some  extent 
on  the  state  of  preservation  and  the  preserving  fluid  employed.  The 
color,  however,  varies  greatly  both  as  to  the  tint  of  the  ground  color 
and  as  to  the  amount  and  distinctness  of  the  dark  markings,  some 


a  Boulenger,  Tailless  Batrach.  Europe,  p.  305. 
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specimens  being  nearly  uniform  above,  others  densely  blotched  with 
blackish. 

Habitat.  -The  typical  R.  temporaria  occurs  in  the  more  northern 
portions  of  the  Palearctic  region,  from  the  British  Islands  and  Scan¬ 
dinavia  in  the  west,  to  Japan  in  the  east. 

In  the  St.  Petersburg  Museum  there  are  numerous  specimens  from 
the  Amur  and  Ussuri  valleys.  The  Berlin  Museum  has  a  specimen 
from  Kasakevitcha  near  the  junction  of  the  Ussuri  and  Amur  rivers, 
and  British  Museum  has  another  from  Abrek  Bay  not  far  from  Vladi¬ 
vostok,  the  type  of  R.  dybowskii .  In  the  Hamburg  Museum  there 
are  specimens  from  lvhabarovka,  Poprovkaand  Nikolayesk,  Amurland, 
collected  in  1894  by  Dieckmann.  Nikolski  reports  that  this  frog  is 
not  common  in  Sakhalin,  where  he  found  it  in  the  river  Duiki  and 
Dobrotvorski  in  the  southern  part  of  the  island. 

The  occurrence  of  this  species  in  Yezo,  therefore,  is  only  what 
might  be  expected.  British  Museum  has  live  specimens  from  this 
island,  collected  by  Dr.  John  Anderson,  and  our  museum  has  also  three 
Hokkaido  specimens  collected  bv  Dr.  S.  Nozawa  near  Sapporo.  In 
the  St.  Petersburg  Museum  there  is  a  specimen  from  Nemuro,  collected 
lry  Grigoriew. 

For  the  possible  occurence  of  R.  japonic-a  in  Yezo  see  under  the 
latter  species.  Here  I  may  emphasize  only  the  fact  that  the  speci¬ 
mens  there  alluded  to  certainty  belong  to  this  species  and  not  to 
R.  temporaria ,  and  the  only  question  is  whether  the  locality  is  correctly 
given  or  not. 

List  of  specimens  of  Lana  temporaria. 


Museum,  No. 


Sox. 


Locality. 


When  col-  By  whom  col¬ 
lected.  looted. 


U.S.N.M . 


Do... 
Do . . . 
Brit.  Mus 
Do. . . 
Do... 
Do... 
Do... 


I 


23438  Female...  Sapporo,  Yezo 

23439  .  .  do . do . 

23440  . do.  a.. . do . 

80.  6. 30.  IS  .  Yozo . 

19  . do . 

20  . do . 

21  . do . 

22  . do . 


a  Description  and  figs.,  p.  114. 


S.  Nozawa. 
Do. 

Do. 

.1 .  Anderson. 
Do. 

Do. 

Do. 

Do. 


RANA  TSUSHIMENSIS,"  new  species. 

Diagnosis. — Rana  temporaria  group;  vomerine  teeth  behind  level 
of  choame;  snout  short,  the  distance  from  orbit  to  tip  of  snout  not 
greater  than  width  between  black  stripes  at  anterior  border  of  orbit; 
tihio-tarsal  articulation  reaching  beyond  eve  or  tip  of  snout;  distance 
between  dorso-lateral  glandular  folds  contained  five  or  six  times  in 

a  Signifying  from  Tsushima,  in  the  Straits  of  Korea,  between  the  south  end  of  Korea 
and  Kiusiu,  Japan. 
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length  from  snout  to  vent;  inner  metatarsal  tubercle  oval,  less  than 
one-half  its  distance  from  tip  of  inner  too;  first  finger  extending 
beyond  second;  tibia  shorter  than  fore  limb;  tympanum  about  one- 
half  the  diameter  of  eye,  from  which  it  is  separated  by  about  one-half 
its  own  diameter;  distance  between  nostrils  considerably  greater 
than  interorbital  width;  webs  between  toes  deeply  excised,  three 
terminal  phalanges  of  fourth  toe  being  free. 

Type. — U.S.N.M.  Xo.  17510;  Tsushima;  May,  1SS5;  P.  L.  Jouy, 
collector. 

J  la b i tat.  — ' Tsushi ma,  J a p an. 

This  new  species  is  probably  nearest  related  to  liana  amurensis. 
It  shares  with  it  the  short,  rounded  snout,  and  the  deeply  excised  webs, 
but  the  inner  metatarsal  tubercle  is  considerably  stronger  and  larger. 


Figs.  04-98.— Rana  tsushimensis.  H  X  nat.  size.  04,  top  of  head;  95,  side  of  head;  9G,  open 
mouth;  97,  underside  of  hand;  ON,  underside  of  foot.  No.  17519,  U.S.N.M. 


In  this  respect  it  agrees  with  Ii.  femporaria ,  but  has  more  deeply 
excised  webs,  narrower  interorbital  space,  narrower  dorso-lateral 
folds,  and  slightly  longer  legs,  being  on  the  whole  of  slenderer  build. 
From  R .  japonica  it  differs  by  its  short,  rounded  snout  and  its  much 
shorter  hind  foot.  The  vomerine  teeth  are  decidedly  further  back 
than  in  R .  femporaria  and  japonica  though  not  quite  so  far  as  in 
R.  amurensis. 

Description  of  type-specimen  (figs.  94-9S).  Vomerine  teeth  in 
two  oblique  groups  their  anterior  border  on  a  line  with  the  posterior 
border  of  the  choamv;  snout  short,  the  distance  from  orbit  to  tip  of 
snout  equals  the  width  between  the  black  stripes  at  anterior  border  of 
orbit;  nostrils  half-way  between  eye  and  tip  of  snout,  their  mutual 
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distance  being  much  greater  than  their  distance  from  t lie  eye  or  than 
the  interorbital  space,  which  is  narrower  than  upper  eyelid;  vertical 
diameter  of  tympanum  greater  than  horizontal,  a  trifle  more  than  one- 
half  the  diameter  of  eye,  and  more  than  twice  the  distance  of  tym¬ 
panum  from  eye;  first  finger  slightly  extending  beyond  second;  webs 
of  toes  deeply  excised,  barely  reaching  the  middle  of  basal  phalanx  of 
fourth  toe;  inner  metatarsal  tubercle  oval,  projecting,  slightly  shorter 
than  its  distance  from  subarticular  tubercle  of  first  toe;  a  strong 
conical  outer  metatarsal  tubercle;  subarticular  tubercles  strongly 
developed;  tibio-tarsal  articulation  of  extended  hind  leg  reaches 
almost  to  the  nostril;  tibia  one-half  the  total  length;  heels  overlap¬ 
ping  by  the  width  of  the  interorbital  space;  skin  above  with  numer¬ 
ous  small  scattered  granules,  those  on  the  sides  larger;  dorso-lateral 
glandular  folds  very  narrow  and  sharply  defined,  their  shortest  dis¬ 
tance  being  contained  about  five  times  in  the  total  length;  lower 
surface  smooth  except  the  proximal  half  of  the  posterior  aspect  of  the 
femur  which  is  granular.  Color  (in  alchol)  above  uniform  pale  drab, 
with  a  few  minute  dusky  spots  on  the  back;  the  brown  stripe  from 
tip  of  snout  to  eye,  very  narrow,  and  the  tympanic  dark  patch  rather 
pale  and  ill-defined  between  eye  and  tympanum;  humeral  stripe 
and  crossbars  on  limbs  obscure;  underside  uniform  whitish. 


Total  length,  snout  to  vent .  52 

Width  of  head .  16.5 

Fore  limb .  20 

Hind  limb,  tip  of  longest  too  to  vent.., .  83 

Tibia .  20 


The  male  (U.S.N.M.  No.  17520;  Tsushima  ;  May,  1885  ;  P.  L.  Jouy, 
collector)  is  smaller  (total  length  37  mm.),  with  relatively  longer  tibia 
(20  nun.).  The  snout  is  somewhat  shorter,  with  the  nostrils  nearer 
to  the  tip  than  to  the  eye;  tympanum  slightly  larger  and  nearer  the 
eye;  first  finger  has  the  swollen  pad  set  with  asperities,  character¬ 
istic  of  the  breeding  male;  webs  less  excised,  reaching  to  the  anterior 
third  of  the  basal  phalanx  of  fourth  toe;  outer  metatarsal  tubercle 
barely  indicated;  tibio-tarsal  articulation  reaching  tip  of  snout,  over¬ 
lapping  bv  more  than  interorbital  space;  shortest  distance  between 
dorso-lateral  folds  one-sixth  the  total  length;  lower  back  and  sides 
with  numerous  small,  white-tipped,  pointed  tubercles,  and  in  addition 
on  sides  large  glandular  warts.  Color  like  the  female,  but  canthal 
stripe  and  ear-patch  darker  and  better  defined;  underside  densely 
sprinkled  with  minute  brown  dots. 

Remarks  —  Most  of  the  differences  between  the  two  specimens  as 
pointed  out  here  are  sexual  the  relative  shorter  body,  the  pad  on  the 
first  finger,  the  greater  extent  of  the  webs  indicating  the  male.  The 
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most  notable  difference,  however,  is  the  presence  of  the  strongly 
developed  outer  metatarsal  tubercle  in  the  female  specimen. 

There  are  a  number  of  specimens  from  Tsushima,  in  British  Museum, 
collected  by  Holst,  and  in  1898  I  was  given  the  privilege  of  examining 
them,  but  I  find  no  reference  to  the  presence  of  an  outer  metatarsal 
tubercle,  which  may  therefore  be  regarded  as  problematical.  These 
specimens  were  referred  partly  to  R.  japonica  and  partly  to  R.  mar- 
tensi .  My  own  examination  led  me  to  the  conclusion  that  they 
belong  to  one  species  only,  as  I  could  not  correlate  any  two  of  the 
various  differences.  They  were  all  short-snouted,  with  deeply  incised 
webs  and  narrow  dorso-lateral  folds. 

Habitat. — Only  known  from  Tsushima,  in  the  channel  between 
Japan  and  Corea,  where  specimens  were  collected  by  P.  L.  Jouy,  in 
May,  1885,  and  later  by  P.  A.  Holst. 


List  of  specimens  of  Lana  tsushimensis. 


Museum. 

No. 

Sex. 

Locality. 

When 

collected. 

By  whom  collected. 

U.S.N.M _ 

1  ~  1 

.  17519  ! 

Female  a.. 

Tsushima,  Japan . 

.  May,  1NS5 

P.  L.  Jouy. 

Do 

17520  ! 

Male  £>.... 

_ do _ 

_ _ do _ 

Do. 

Brit.  Mus. . . . 

(O 

. do . 

P.  A.  Holst. 

1  1 

«  Type;  description,  p.  117;  figs.  94-9S.  b  Description,  p.  118.  c  P.  119 


RAN  A  AMURENSIS  «  Boulenger. 

Plate  XI,  figs.  2-3. 

1853.  ?  Rana  temporaria  Middendorff,  Sibir.  Reise,  II,  it.  Ft.  1,  p.  247,  pi. 
xx vt,  fig.  3  a-e  (Eastern  Siberia). 

1886.  Rana  amurensis  Boulenger,  Bull.  Sue.  Zool.  France,  1886,  p.  598;  author’s 
separate  (p.  4)  (type-locality,  Kazakevitch,  Amur  Province;  type,  Berlin 
Mus.  No.  9864);  Ann.  Mag.  Nat.  Hist.  (6),V,  Feb.,  1890,  p.  140,  p*l.  ix,  fig.  1  *> 
(Lake  Khanka,  Doerries,  collector;  Chemulpo,  Korea);  Proc.  Zool.  Soe. 
London,  1890,  p.  324. —  ?  Boettger,  Ber.  Senckenberg.  Natnrf.  Ges., 
1894,  p.  146  (Chingliai,  near  Ningpo,  China).— Bedriaga,  Przewalski 
Reise,  Zool.,  Ill,  Pt.  1,  1899,  (p.  27). — Nikolski,  Zap.  Imp.  Akad.Nauk, 
S.  Peterburg  (S),  XVII,  No.  1,  1905,  p.  369  (Kuku-Nor,  Tibet). 

Rana  amurensis  seems  to  be  close]}'  related  to  true  B.  temporaria , 
being  round-snouted  and  short-legged.  It  differs,  however,  in  the 
more  posterior  position  of  the  vomerine  teeth  which  are  almost  entirely 
behind  the  level  of  the  choamc  and,  apparently,  in  having  the  inter¬ 
orbital  space  narrower.  The  inner  metatarsal  tubercle  is  also  unusu¬ 
ally  weak.  As  the  two  forms  occur  in  the  same  locality,  the  Berlin 
Museum  having  also  true  B.  temporaria  (No.  9865)  from  Kazake¬ 
vitch,  whence  came  the  type  of  B.  amurensis ,  there  seems  to  be  no 
doubt  as  to  the  specific  validity  of  the  latter. 

Having  no  specimen  at  command,  though  it  was  my  good  fortune 
to  be  allowed  to  examine  the  Ussuri  and  Korean  specimens  in  the  Brit- 

a  Signifying  from  Ainurland.  b  Reproduced  in  this  work  on  Plate  XL  figs.  2-3. 
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ish  Museum,  I  print  herewith  a  translation  of  Boulengers  original 
descri])tion. 

Original  description  of  type  specimen. — Adult  male:  Berlin  Museum, 
No,  9864;  Kazakovitch,  Amur  Province.  Vomerine  teeth  in  two  oval 
groups  forming  a  chevron  behind  the  opening  of  the  inner  nares;  head 
rather  depressed,  as  long  as  broad,  or  a  little  longer  than  broad ;  snout 
long  and  rounded,  projecting  but  little  beyond  the  lip;  loreal  region 
rather  abruptly  bent;  nostril  halfway  between  the  end  of  the  snout 
and  the  anterior  corner  of  the  eye;  width  of  interorbital  space  equal¬ 
ing  that  of  the  upper  eyelid;  tympanum  measuring  two-thirds  the 
diameter  of  the  eye,  separated  from  the  latter  by  a  space  equal  to  one- 
half  of  its  diameter;  first  finger  not  extending  beyond  the  second 
when  placed  alongside  of  it;  tibio-tarsal  articulation  reaching  eye 
when  the  hind  limb  is  carried  forward;  tibia  much  shorter  than  the 
fore  limb;  inner  metatarsal  tubercle  small,  oval,  blunt;  no  outer 
tubercle;  subarticular  digital  tubercles  small;  toes  scarcely  two-thirds 
webbed;  back  smooth;  flanks,  lower  abdomen,  and  posterior  aspect 
of  the  femurs  with  very  large  granulations;  dorso-lateral  folds  nar¬ 
row  and  but  little  prominent.  Grayish  brown  above  with  the  ordi¬ 
nary  black  spots;  a  blackish  band  bordered  below  by  whitish  along 
the  lip,  as  in  R.  arvalis;  a  pale  vertebral  band  rather  indistinct; 
humeral  spot  very  elongated;  lower  parts  spotted  with  grayish.  Male 
without  vocal  sacs. 


From  snout  to  vent .  55 

Length  of  head . -  IS 

Width  of  head .  17 

Diameter  of  eye .  5.  5 

Interorbital  space .  3 

Anterior  corner  of  eye  to  nostril . - . .  3. 5 

Anterior  corner  of  eye  to  tip  of  snout . .  7.  5 

Diameter  of  tympanum .  5. 5 

Posterior  border  of  eye  to  anterior  border  of  tympanum  .  .  -  1.5 

Fore  limb .  -  34 

Hind  limb .  M 

Tibia .  28 

Inner  toe .  7 

Inner  metatarsal  tubercle . u  1.5 


The  changes  in  the  description  made  by  him  upon  the  examination 
of  nine  specimens  from  Lake  Khanka,  are  chiefly  verbal  and  quali¬ 
fying,  the  most  important  being  the  “interorbital  space  a  little  nar¬ 
rower  than  the  upper  eyelid,”  an  observation  which  1  can  corroborate 
from  my  own  inspection  of  the  same  material  in  189S.  He  also  adds 
that  the  male  is  provided  with  black  nuptial  excreseenses  on  the 
thumb. 


u  Bou longer,  Bull.  Soc\  Zool.  France,  1886,  p.  598. 
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Habitat. — Originally  described  from  two  specimens  collected  at 
Kazakevi tch,  not  far  from  Khabarovka,  a  little  above  the  junction  of 
the  Ussuri  River  with  the  Amur,  this  species  has  since  been  recorded 
from  Lake  Khanka  and  from  Chemulpo,  Korea.  In  the  Hamburg 
Museum  there  are  two  specimens  from  Nikolay evsk,  Amurland,  col¬ 
lected  by  Dieckmann  in  1S94  (Nos.  S73,  875). 

Whether  the  grown  specimens  which  Boettger  (Ber.  Senckenberg. 
Naturf.  Ges.,  1S94,  pp.  146-147)  records  from  Chinhai,  near  Ningpo, 
China,  under  the  name  liana  amurensis  really  belong  here  is  rather 
doubtful,  as  lie  himself  does  not  seem  to  be  quite  satisfied  with  their 
identity. 

Nikolski  has  recently  (1905)  identified  seven  specimens  in  the  St. 
Petersburg  Museum  collected  at  Lake  Kuku-Xor,  northeastern  Tibet, 
by  Przevalski  and  Grum-Grzymailo  as  belonging  to  this  species. 


List  of  specimens  of  Ran  a  amurensis. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom  col¬ 
lected 

i 

Grit.  Mils _ 

(a) 

Lake  Khanka,  Ainurlaiul . 

Doerries. 

a  Nine  specimens. 


RANA  Stejneger. 

1901.  Buergeria  ijimx  Stejneger,  Proc.  Biol.  Soo.  Washington,  XIV,  Dec.  12, 
1901,  p.  190  (type-locality,  Okinawa  sliima;  type,  Sci.  Coll.  Mus.,  Tokyo, 
No.  19  (91*1)). 

The  outward  conformation  of  the  terminal  digital  joint  of  this 
species  led  me  to  refer  it  to  Polypedates  (or  Buergeria) .  I  have  since 
examined  more  closely  into  the  matter  and  can  find  no  interpolated 
bone,  so  that  its  proper  place  seems  to  be  in  the  genus  Bana . 

The  exact  nature  of  the  dorso-lateral  gland  in  the  unique  type 
specimen  is  doubtful.  The  specimen  is  somewhat  soft  and  the  light- 
colored  dorso-lateral  lines  appear  to  be  glandular  and  somewhat 
raised,  but  whether  we  have  to  do  with  a  continuous  fold  or  only  a 
series  of  longitudinal  glands  is  not  certain,  although  the  former  con¬ 
dition  is  more  probable. 

Desciujrfion. — Adult. — Science  College  Museum,  Tokyo,  No.  19  (914); 
Tanebimura,  Okinawa  shima,  Riu  Kiu  (figs.  99-103).  Vomerine  teeth 
in  two  slightly  oblique  series  on  a  line  through  the  posterior  border 
of  the  elioana)  and  about  equidistant  from  the  latter  and  from  each 
other;  tongue  without  free,  conical  papilla;  snout  somewhat  pro¬ 
jecting,  the  nostrils  much  nearer  the  tip  of  the  snout  than  the  eyes 
and  nearly  vertical  over  the  tip  of  the  mandible;  interorbital  space 

a  Named  in  honor  of  Dr.  Isao  Ijima,  professor  of  zoology  in  t lie  Imperial  University, 
Tokyo. 


122  BULLETIN  f)S,  UNITED  STArPES  NATIONAL  MUSEUM. 


slightly  narrower  than  the  upper  eyelids;  canthus  rostralis  rather 
abruptly  bent;  lores  concave;  tympanum  one-half  the  diameter  of 
the  eye;  fingers  free,  first  extending  slightly  beyond  second;  disks 
distinct,  but  small,  on  third  and  fourth  finger  largest,  less  than  half 
the  diameter  of  tympanum;  toes  moderately  webbed,  the  two  ter¬ 
minal  phalanges  of  fourth  toe  being  free  and  the  excision  reaching 
to  the  terminal  third  of  the  basal  phalanx  of  that  toe;  disks  well 
developed  but  small,  slightly  smaller  than  those  of  the  fingers;  sub- 
articular  tubercles  very  prominent;  inner  metatarsal  tubercle  oval, 
not  prominent,  small,  contained  about  two  and  a  half  times  in  length 


Figs.  99-103— Rana  ijim.e.  Nat.  size.  99,  top  of  head;  100,  side  of  head;  101,  open  mouth;  102, 
UNDERSIDE  OF  HAND;  103,  UNDERSIDE  <>F  FOOT.  NO.  19  (914)  Sd.  COLL.  TOKYO. 


of  first  toe,  measured  from  the  anterior  border  of  the  tubercle;  a 
distinct  outer  metatarsal  tubercle  at  the  base  of  fourth  toe;  no  outer 
dermal  fringe  on  fifth  toe,  nor  a  tarsal  fold;  tibio-tarsal  articulations 
roach  considerably  beyond  tip  of  snout  when  hind  legs  are  stretched 
forward,  and  overlap  by  as  much  as  the  length  of  the  snout  when 
folded  legs  are  placed  at  right  angles  to  axis  of  body;  tibia  more  than 
one-half  the  total  length  of  head  and  body;  skin  above  obscurely 
shagreened,  with  a  few  scattered  pustules  on  the  back  and  numerous 
ones  on  the  flanks;  sides  of  face  and  neck  and  upper  side  of  tibia 
with  numerous  white-tipped,  pointed  asperities,  which  also  stud  the 
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tympanum  like  a  string  of  pearls,  as  well  as  three  large  glandular 
warts  behind  the  corner  of  the  mouth;  from  the  posterior  angle  of 
the  eye  a  somewhat  indistinct  dorso-lateral  fold,  which  on  the  shoulder 
seems  broken  up  into  a  series  of  shorter  longitudinal  glands;  under¬ 
side  smooth,  except  posterior  aspect  of  femur,  which  is  granular. 
Color  (in  alcohol)  dark  chocolate  brown,  apparently  nearly  uniform, 
the  dorso-lateral  folds  and  upper  side  of  limbs  paler,  more  cinna¬ 
mon;  a  whitish  line  under  eye  and  on  posterior  part  of  upper  lip, 
which  is  mottled  with  brown  along  the  edge;  flanks  pale  brownish, 
with  irregular  blackish  spots;  legs  cross-barred  with  dark  brown  and 
upper  posterior  aspect  of  femur  mottled  with  the  same  color;  under¬ 
side  whitish,  with  very  faint  brown  mottlings  on  throat,  chest,  and 
hind  legs. 


Total  length,  tip  of  snout  to  vent .  OS 

Width  of  head .  23 

Distance  between  nostrils .  7 

Distance  between  nostril  and  eye .  5 

Diameter  of  eye .  9 

Diameter  of  tympanum . 4.  5 

Interorbital  space .  5 

Fore  leg .  44 

Largest  finger  disk .  2 

Hind  leg,  vent  to  tip  of  longest  toe .  . .  118 

Tibia .  38 

Inner  metatarsal  tubercle .  2.25 


Habitat. — Thus  far  this  species  is  only  known  from  Okinawa  shima, 
where  the  type  specimen  was  collected. 


fjist  of  specimens  of  Rana  ijunse. 


Museum. 

No. 

Age. 

Locality 

When  col¬ 
lected. 

By  whom  collected. 

Sci.  Col).  Tokyo. . 

1 

S  19(914) 

Adult «  . 

Tanabimura,  Okinawa  shi- 

lllU. 

a  Type;  description,  p.  121;  figs.  99-103. 


RANA  RUGOS A  <>  Schlegel. 

Plate  X,  figs.  2  4. 

1838.  Rana  rngosa  Schlegel,  Fauna  Japon.,  Rept.,  p.  110,  Sami  et  Batr.,  pi.  iii, 
figs.  3,  4&  (type-locality,  Japan,  probably  Nagasaki;  types,  Leiden  Mu¬ 
seum  No.  2004;  von  Siebold,  collector).-  -Dumeril  and  Bibron,  Erpet. 
Gen.,  VIII,  1841,  p.  368  (Japan). — Guenther,  Cat.  Batr.  Sal.  Brit.  Mus., 
1858,  p.  11  (Japan).— Bleeker,  Natuurk.  Tijdsehr.  Nederland  Indie,  XVI, 
1S5S,  p.  204  (Japan).—  IIallowell,  Proc.  Phila.  Acad.,  IS00,  p.  499  (part: 
Simoda). — Martens,  Prcuss.  Exped.  Ost-Asien,  ZooL,  I,  1800,  p.  1 11  (Yo¬ 
kohama);  1870,  p.  384  (Nagasaki). — Camerano,  Atti.  Aecad.  Torino,  XIV, 

u  Latin,  signifying  wrinkled.  &  Reproduced  in  this  work  on  Plate  X,  figs.  2-4. 
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Pt.  5,  Apr.  1879,  p.  868  (Tokyo,  Yokohama).-  IIilgendorf,  Sitz.  Bor.  Ges. 
Naturf.  Fr.  Berlin,  1880,  p.  1 19  ( Yokohama;  HakoneMts.). — Boulenger, 
Gat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  35  (Japan). — Okada,  Gat  .  Vert.  Jap., 
1891.  p.  67  (Tokyo;  Smvo).—  Fritze,  Mittli.  Deutsoh.  Ges.  Ost-Asiens,  V-, 
1891,  p.  239  (Yezo).—  Boettger,  Kat.  Batr.  Mils.  Senekenberg.,  1892,  p.  4 
(Hakone  Lake;  Xikko;  Yokohama). — Ikada,  Annot.  Zool.  Japon.,  I, 
Pt.  3,  Aug.  1897,  p.  114  (breeding  season). 

IlallowelFs  R.  rugosa11  belongs  only  partly  to  this  species,  being 
evidently  composed  of  two  species.  The  small  ones  “marked  13 
in  the  catalogue  .  .  .  found  along  the  mountain  streams  at 

Simoda,  Japan,  May,  1S55,”  which  he  describes  as  “presenting  the 
conical  pustulations  upon  the  longitudinal  elevations  upon  the  back,” 
are  in  all  probability  true  If.  rugosa, b  but  the  others  from  “Ousima,” 
and  the  two  larger  ones  from  Simoda,  of  which  the  last-mentioned 
ones  are  in  our  collection  (U.S.N.M.  No.  7415)  belong  to  If.  nigro- 
maculata.  This  blunder  of  IlallowelFs  is  the  more  remarkable,  as 
If.  rugosa  is  one  of  the  most  easily  recognized  species,  because  of  its 


No.  23543,  U.S.N.M. 

excessive  roughness,  which  makes  it  appear  more  like  a  toad  than  a 
frog.  The  hollow  snout  is  also  quite  characteristic. 

Description. — Adult  female;  U.S.N.M.  No.  23543;  Yokohama, 
Hondo;  September,  189(1;  L.  Stejneger,  collector  (Figs.  104-106). 
Vomerine  teeth  in  two  small  groups,  their  anterior  border  on  a  line 
through  the  center  of  the  ehoarnu  and  more  distant  from  the  latter 
than  from  each  other;  nostrils  much  nearer  the  tip  of  snout  than  the 
eye;  snout  and  lores  concave,  the  canthus  rostralis  forming  a  ridge 
separating  the  two  concavities;  interorbital  space  less  than  width  of 
upper  eyelid;  tympanum  nearly  circular,  fully  three-fourths  the 
diameter  of  the  eye  distant  from  the  latter  less  than  one-half  its  own 
diameter;  fingers  not  tapering,  rounded  at  end,  first  somewhat 
opposable  and  longer  than  second,  with  a  small  swollen  pad  at  the 
base;  webs  of  toes  full,  the  excision  opposite  the  distal  end  of  the  first 
phalanx  of  fourth  toe;  inner  metatarsal  tubercle  small  and  rather 

«  Proc.  Phila.  Acad.,  1860,  p.  499. 
b  They  are  not  in  the  U.  S.  National  Museum. 
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weak;  a  weak  outer  metatarsal  tubercle;  subarticular  tubercles 
rather  weak,  the  distal  one  triangular,  with  the  base  iorward;  a 
decided  tarsal  fold;  tibio-tarsal  articulations  reach  center  of  tym¬ 
panum  when  hind  legs  are  carried  forward,  and  do  not  overlap  when 
legs  are  bent  at  right  angles  to  axis  of  body;  tibia  less  than  one-half 
the  total  length;  skin  above  and  on  sides  densely  granular,  with 
prominent  tubercles  in  addition  to  a  number  of  irregular  series  of 
short  longitudinal  ridges,  which  are  largest  on  the  middle  of  the  back, 
smallest  on  the  head,  all  these  ridges  tubercular  like  the  rest  of  the 
skin;  upper  eyelids  coarsely  tubercular,  as  also  the  loreal  region; 
even  the  tympanum  is  studded  with  smaller  tubercles;  no  dorso¬ 
lateral  fold;  a  number  of  prominent  tubercular  glands  behind  tym¬ 
panum;  underside  smooth,  but  transversely  creased,  throat  and 
posterior  aspect  of  femurs  very  coarsely  granular.  Color  (in  alcohol) 
dark  brownish  olive,  with  obscure  dusky  spots  and  dark  cross  bands 
on  legs;  underneath  pale,  uniformly  and  densely  mottled  with  dusky. 


Total  length,  tip  of  snout  to  vent .  56 

Width  of  head .  22.  5 

Fore  leg .  30 

Hind  leg,  vent  to  tip  of  longest  toe .  S3 

Tibia.... . . . .  25 


The  adult  male  in  the  breeding  season  (U.S.X.M.  Xo.  34430;  Mount 
Fuji,  Hondo;  May,  1898)  is  smaller,  with  relatively  shorter  body, 
somewhat  fuller  webs,  and  a  large  swelling  at  the  base  of  the  first 
finger  covered  with  asperities,  though  not  so  large  as  in  the  species 
previously  described. 

There  are  no  vocal  sacs,  internal  or  external.  Boulenger®  says: 
“Male  with  external  vocal  vesicles,”  but  as  there  were  then  no  male 
specimens  in  the  British  Museum  lie  probably  had  this  information 
from  Hallowed,  who  attributes  large  vocal  vesicles  to  this  species.  As 
I  have  already  shown,  the  specimens  with  such,  which  Hallowed  took 
for  7?.  rugosa,  were  in  reality  Ii.  uigromaculata . 

Variation.— On  the  whole,  this  species  is  very  uniform,  the  greater 
or  lesser  distinctness  of  the  blackish  markings  mostly  due  to  a  vary¬ 
ing  shade  of  the  ground  color  being  the  chief  source  of  variation. 
Iiilgendorf  mentions  that  one  of  his  specimens  (Berlin  Mus.  Xo.  4312) 
lacks  the  vomerine  teeth. 

Habitat . — This  very  distinct  species  appears  to  be  confined  to  Japan 
proper,6  i.  e.,  to  the  islands  of  Hondo,  Iviusiu,  and  Shikoku.  Doctor 

° Cat.  Batr.  Sal.  Brit.  Mus.,  p.  35. 

b  Von  Martens (Preuss.  Exped.  Ost-Asien,  Zoo].,  1,  1876,  p.  364)  has  recorded  it  Iron] 
Hongkong,  China.  The  identification,  which  seems  to  be  by  Peters,  is  probably  correct, 
but  the  locality  is  most  likely  erroneous.  Hallowed  records  two  specimens  from 
Ooshima,  but  they  were  probably  Rana  uigromaculata ,  like  the  male  specimens  from 
Simoda,  which  he  also  identified  as  R.  rugosa. 
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Fritze  is  responsible  for  the  statement  that  it  is  common  in  Yezo,  but 
as  he  is  the  only  writer  who  records  it  from  that  island  it  may  be 
well  to  await  the  arrival  of  undoubted  Yezo  specimens.  I  am  not 
aware  that  it  has  been  found  on  Tsushima  nor  in  Korea  or  any  of  the 
Riukiu  islands. 

The  following  definite  localities  from  where  we  have  reliable  records  or 
have  seen  specimens  may  be  mentioned :  Mountain  streams  at  Simoda 
(Ha Howell);  mountains  of  Ilakone  (Hilgendorf) ;  Hakone  Lake  and 
Nikko  (Boettger);  Yokohama  (von  Martens;  Hilgendorf  ;  Camerano; 
Boettger;  Stejneger);  Tokyo  (Camerano);  Mount  Fuji  (Owston); 
Kobe  and'  Enoshima  (Brit,  Mus.);  Seta,  near  south  end  of  Lake 
Biwa,  Province  of  Omi,  collected  by  Dr.  T.  Lenz  (Haml)urg  Mus. 
No.  1052);  Province  of  Suwo,  Hondo  (Okada);  Nagasaki  (Dr.  E.  A. 
Mearns;  von  Martens).  Dr.  Hugh  M.  Smith  obtained  specimens  at 
Koriyama,  Iviusiu,  and  Kochi,  Shikoku;  also  at  Nara,  Province  of 
Yamato,  Hondo. 

The  types  in  the  Leiden  Museum,  which  were  collected  by  von 
Siebold,  are  only  inscribed  “  Japon.” 

List  of  spccmicns  of  liana  rugosa. 


u.  s. 

N  M. 
No. 

Sex  and  age. 

Local  it  y. 

When 

collected. 

By  whom  collected. 

11335 

.  J  apan . 

1878 

E.  S.  Morse. 

11337 

. do . 

1878 

Do. 

11338  1 

_ do _  .  _ _ 

1878 

Do. 

11330  | 

. do . 

1878 

Do. 

11340 

. do . 

1878 

Do. 

22190  1 

. do . 

(?) 

22191  1 

(?) 

23543 

Female  « . 

Yokohama,  Hondo . . 

1896 

L.  Stejneger. 

23544 

Adult . 

. do. 

Do. 

23545 

. .  _do . 

.do. ...  . 

.  do . 

Do. 

23546 

. do . 

. do . 

_ do. 

Do. 

23547 

. do . 

...  do . 

.  ..do. 

Do. 

23587 

. do . 

. do . 

. do . 

Do. 

26044 

_ do . 

.  do . 

.do. 

Do. 

31S01 

Female . 

Nara,  Yamato,  Hondo . 

1903 

H.  M.  Smith. 

31802 

. do . 

_ do . 

1903 

i  Do. 

31813 

. do . 

Koriyaina.  Yamato,  Hondo . 

Apr.  26 

i,  1903 

Do. 

31814 

. do . 

. do . 

_ do. 

Do. 

31930 

. do . 

Kochi,  Toza,  Shikoka . 

1  Do. 

31932 

. do . 

. . .  .do .  . 

.do. 

Do. 

34433 

. do . 

Mount  Fuji,  Hondo . 

May 

1898 

A.  Owston. 

34434 

. do . 

_ do. 

Do.  • 

34435 

. do . 

. do . 

Do. 

34436 

Male  b . 

. do . 

. do. 

Do. 

34437 

Female . 

. do . 

. do. 

Do. 

34438 

Male . 

. do .  i 

....do. 

Do. 

34439 

. do . 

. do . 

.do . 

Do. 

34440 

. do . 

. do . 

. do. 

Do. 

34441 

Female . 

Do. 

a  Description,  p.  124 ,  figs.  104-106.  b  Description,  p.  125. 
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List  of  specimens  of  liana  ruyosa — Continued. 


u.s. 

N.M. 

No. 

Sex  and  age. 

Locality. 

When  R  , 

collected.  13  ^ 

34442 

34443 

Female . 

Mount  Fuji,  Hondo . 

May,  1898  A. 

. do . 

. do . 

34444 

do 

34445 

Male . 

. do . 

34446 

Female . 

34447 

i  llalfgrown  . . 

. do . 

35275 

1  Adult . 

Nagasaki,  Kiusiu . 

E 

35276 

. do . 

. do . 

35277 

. do . 

35278 

35279 

. do . 

. do . 

352S0 

. do . 

. do . 

352S1 

. do . 

. do . 

352S2 

35283 

. do . 

. do . 

352S4 

llalfgrown  . . 

. do . 

35285 

Young . 

. do . 

352S6 

.  Owston. 
Do. 

Do. 

Do. 

Do. 

Do. 

.  A.  Mearns. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


RANA  LIMNOCHARISrt  Wiegmann. 

1835.  liana  limnoeharis  Weigmann,  Nova  Acta  Acad.  Loop.  Carol.,  XVII,  Pt.  1, 
p.  255  (no  type-locality;  apparently  basftl  on  specimens  in  tlie  Leiden 
Museum  from  Java,  collected  and  named  by  H.  Boie). — Boulenger, 
Fauna  Brit.  India,  Kept.,  1890,  p.  450  (China  and  southern  Japan  to  India 
and  Malay  Archipelago). — Fritze,  Zool.  Jahrb.  Syst.,  VII,  1S94,  p.  865; 
author’s  separate,  p.  16  (Okinawa  sliima).— Boettger,  Offenbach.  Ver. 
Naturk.  33-36  Ber.,  1895,  p.  103  (“Ohosliima  or  Okinawa”). — Stejneger, 
Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  217  (Taipa  and  Giilan,  For¬ 
mosa;  Botel  Tobago  II.;  Pescadores  Ils. 

1835.  liana  gracilis  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt.  1, 
p.  257  (type-locality,  Cape  Syng-more,  China;  Meyen,  collector)  (not 
of  Gravenhorst,  1829). — IIallowell,  Proc.  Phila.  Acad.,  1860,  p.  505 
(Whampoa,  China). — Guenther,  Rept.  Brit.  India,  1864,  p.  409 (Ningpo; 
Hongkong;  Riu  Kin;  Himalayas;  Siam;  Madras). — Martens,  Pveuss. 
Exped.  Ost-Asien,  Zool.,  1  1876,  p.  383  (Tamsui,  Formosa). — Boulenger, 
Cat.  Batr.  Sal.  Brit.  Mus.,  1882,  p.  28  (East  Indies;  Chusan,  Ningpo, 
Shanghai,  Szechuen,  Hongkong,  Hainan,  China;  Formosa;  Riu  Ivin);  Proc. 
Zool.  Soe.  London,  1S87,  p.  149  (Riu  Kiu,  Pryer,  coll.). — Boettger,  Offen¬ 
bach.  Ver.  Naturk.  24-25  Ber.,  1885,  p.  159  (Japan). — Okada,  Cat.  Vert. 
Japan,  1S91,  p.  67  (Okinawa  shima). — Brown,  Proc.  Phila.  Acad.,  1902, 
June  11,  p.  185  (Riu  Kiu,  probably  Okinawa  shima,  Furness  and  Hiller, 
coll.,  1896). 

1858.  liana  v  it  tiger  a  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,p.  9  (Ningpo;  Hongkong; 
Riu  Kiu;  Ceylon;  India;  Java)  (not  <>f  Wiegmann,  1835). — Martens, 
Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  163  (Tamsui,  Formosa). 

Several  names  based  on  Indian  specimens  and  usually  referred  to 
this  species  are  omitted  from  this  synonymy. 

a  From  Xi/nvip  swamp,  pond;  grace,  one  of  the  Graces. 
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Boulengera  regards  this  species  as  closely  allied  to  R.  tigerina , 
difl’ering  in  smaller  size,  half-webbed  toes,  slight  development  of  the 
fringe  on  the  fifth  toe  and  usually  in  the  presence  of  a  small  outer 
metatarsal  tubercle.  One  of  the  chief  differences  I  find,  however,  is 
in  the  situation  of  the  vomerine  teeth.  In  R.  tigerina  they  are  ante¬ 
rior,  approximated  veiy  closely  to  the  choanae,  while  in  R.  limnoehans 
they  are  posterior  and  quite  distant  from  the  choame,  their  distance 
from  the  latter  being  twice  as  great  as  their  distance  from  each  other. 

Description  (figs.  107-110). — Adult  female;  U.S.N.M.  No.  31 70S; 
Onomichi,  Prov.  Aki,  Hondo;  June  4,  1903;  Dr.  II.  M.  Smith,  col¬ 
lector.  Vomerine  teeth  in  two  oblique  groups,  the  anterior  border 
of  which  is  on  a  line  with  the  posterior  border  of  the  ehoana?,  their 
distance  from  the  latter  twice  as  great  as  their  distance  from  each 
other  posteriorly;  nostrils  a  little  nearer  the  tip  of  .the  snout  than  the 
eyes;  interorbital  space  about  two-thirds  the  width  of  upper  eyelid; 
snout  convex  in  cross-section,  canthus  rostral  is  rounded;  tympanum 

107  108  109  *  110 


7 

Figs.  107-110.— Rana  liainchtiaris.  Nat.  size.  107,  top  of  head;  108,  side  of  head;  10.  ,  und^r-.ide 
of  hand;  110,  underside  of  foot.  No.  36501,  U.S.N.M. 

circular  about  one-half  the  diameter  of  the  eve,  its  distance  from  the 
latter  more  than  half  of  its  own  diameter;  fingers  slightly  tapering, 
rounded,  first  extending  much  beyond  second,  and  even  beyond 
fourth;  a  small  smooth  swelling  at  base  of  first  finger;  web  between 
toes  deeply  excised  to  the  middle  of  the  basal  phalanx  of  the  fourth 
toe;  inner  metatarsal  tubercle  strong,  oval,  longer  than  one-half  the 
first  toe;  a  strong  conical  outer  metatarsal  tubercle;  a  narrow  dermal 
fold  along  the  outer  side  of  fifth  toe;  a  fold  from  inner  metatarsal 
tubercle  halfway  up  the  tarsus;  tibio-tarsal  articulations  reach  the 
tympanum  when  hind  legs  are  stretched  forward,  and  only  touch, 
without  overlapping  when  legs  are  bent  at  right  angles  to  axis  of  body; 
skin  above  finely  shagreened,  with  numerous  narrow,  elongated 
glandular  ridges  which  become  shorter  on  the  sides;  no  dorso-lateral 
fold;  a  deep  crease  on  the  (‘best  in  front  of  each  arm  joining  another 
crease  which  runs  from  axilla  to  axilla  across  the  chest ;  skin  under- 

a  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  28,  and  Fauna  Brit.  India,  Kept.,  p.  450. 
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neath  nearl}r  smooth  becoming  coarsely  granular  posteriorly  on  the 
sides,  lower  belly  and  posterior  half  of  femurs.  Color  (in  alcohol) 
above  dark  reddish  gray,  with  numerous  irregular,  light-edged  dusky 
blotches;  a  dark  chevron  across  the  head  at  the  center  of  the  upper 
eyelids,  the  angle  pointing  backwards,  and  a  straight  dark  line  across 
the  head  at  the  anterior  corner  of  the  eyes;  a  narrow  dark  line  over 
canthus  rostralis  and  upper  part  of  tympanum;  several  broad  dark 
vertical  marks  on  the  upper  lip  and  crossing  to  the  lower,  one  near 
the  tip  of  the  snout,  one  below  the  nostrils,  two  below  the  eye;  some 
irregular  black  marks  on  white  ground  in  the  groin;  upper  poste¬ 
rior  aspect  of  femur  marbled  black  and  white  in  strong  contrast;  legs 
cross-barred;  underside  whitish,  throat  and  chest  densely  sprinkled 
with  dark  gray. 

Dimensions. 

mm. 


Total  length  of  snout  to  vent .  51 

Width  of  head .  18 

Fore  leg .  22 

Hind  leg,  vent  to  tip  of  longest  toe .  68 

Tibia . - .  22 


The  adult  male  (U.S.N.M.  No.  23902;  Kumamoto,  province  of 
Higo,  Kiusiu)  is  smaller  (38  mm.),  but  does  not  seem  to  differ  mate¬ 
rially  in  proportions;  the  first  finger  is  provided  with  eopulatory 
asperities  which  cover  two  separate,  slightly  swollen  pads,  one  basally 
on  the  side  and  below,  the  other  distally  and  on  the  upper  side  of  the 
metacarpal,  no  asperities  on  the  phalanges;  the  excision  of  the  web 
is  not  quite  so  deep  as  in  the  female;  a  pair  of  external  vocal  sacs  on 
the  side  of  the  throat,  the  openings  being  behind  the  tongue  near  the 
corner  of  the  mouth.  A  broad  gray  band  across  the  throat  involving 
the  vocal  sacs.  A  very  narrow  white  line  on  the  upper  side  along  the 
whole  median  line  is  also  shown  in  this  specimen,  but  this  character 
is  not  sexual. 

Variation. — No  remarkable  variation  is  found  among  the  Japanese 
specimens  as  regards  structural  characters  or  proportions.  There  is 
some  difference  in  the  amount  of  roughness  of  the  skin  on  the  upper 
surface,  but  this  is  probably  due  to  some  extent,  at  least,  to  the 
different  state  of  preservation;  one  young  specimen  (No.  30744)  from 
Miyazaki,  Kiusiu,  is  so  rough,  however,  even  to  the  inclusion  of  the 
upper  eyelids,  that  it  might  easily  be  mistaken  for  R.  rugosa  were  it 
not  for  the  convex  snout,  the  narrow  interorbital  space,  deeply 
excised  webs,  etc.  In  color  there  is  greater  divergence,  though  in  the 
specimens  from  Japan  proper  this  is- chiefly  confined  to  the  presence 
of  a  narrow  median  white  line  on  the  back  in  a  few  specimens;  none 
of  them  have  the  wide  pale  median  line  found  in  some  Formosan 
specimens.  This  narrow  white  line  is  present  in  all  the  Ishigaki 
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Island  specimens  before  me,  and  in  two  it  is  almost  as  broad  as  in 
those  from  Formosa.  In  the  latter  all  three  styles  of  coloration  are 
present,  irrespective  of  locality  or  sex. 

Habitat .  This  species  is  distributed  over  a  wide  area  in  southeast¬ 
ern  Asia  from  Japan  and  China,  and  according  to  Boulenger  extend¬ 
ing  tliroughout  India,  Ceylon,  and  Burma  to  the  Malay  peninsula 
and  archipelago,  ascending  to  an  altitude  of  7,000  feet  in  the  Hima¬ 
layas.  Over  this  range  it  is  probably  represented  by  several  sub¬ 
species. 

It  is  the  commonest  species  of  frog  in  Formosa  and  adjacent 
islands.  Yon  Martens  reported  it  from  Tamsui,  long  ago,  and  I 
have  recently  recorded  it  from  Taipa  and  Giilan,  where  this  species 
was  collected  by  Mr.  Tada  in  September  and  October,  1896.  Numer¬ 
ous  species  collected  by  him  in  the  Pescadores  and  in  Botel  Tobago, 
April  and  May,  1897,  were  reported  upon  at  the  same  time. 

Its  occurrence  in  the  Riti  Ivius  was  first  known  through  a  specimen 
in  British  Museum  presented  by  Mr.  A.  Collie.  It  was  obtained  later 
by  Pry  arts  collectors,  and  Doctor  Fritze  found  it  very  common  on 
Okinawa  shima.  From  this  island  our  museum  also  possesses  a  speci¬ 
men  (No.  36552)  obtained  from  the  Science  College  Museum  in 
Tokyo.  In  the  Hamburg  Museum  there  are  specimens  (Nos.  530-531) 
collected  by  Doctor  Warburg  in  Myako  shima  and  Iriomote  shima, 
while  the  U.  S.  National  Museum  has  a  large  series  from  Ishigaki 
shima,  all  of  the  Saki  shima  group. 

It  was  unknown  to  the  authors  of  Fauna  Japoniea,  but  has  since 
been  attributed  to  Japan  in  a  general  way,  though  with  no  authentic 
specimens  or  definite  locality  to  prove  it.  We  have  now  in  the  U.  S. 
National  Museum  numerous  specimens  from  Iviusiu,  two  collected  at 
Kumamoto,  Province  of  Higo,  on  the  west  side,  and  one  from  Miyazaki, 
Province  of  Hiuga,  on  the  east  side.  Doctor  Smith  brought  us  two 
specimens  from  Yamagawa,  Satsuma,  and  five  from  Hondo,  viz,  one 
from  Onomichi,  in  Aki,  and  four  from  Ivoriyama,  in  Yamato.  Dr.  E.  A. 
Mearns  obtained  several  young  specimens  above  Nagasaki.  Dr.  O. 
Nord ciuist,  of  the  Vega  Expedition,  also  obtained  it  in  Nagasaki  during 
October,  1879,  and  at  Ilirosami  on  the  19th  of  the  same  month  (Mus. 
Stockholm,  Nos.  1034  1035  and  158  165).  It  almost  looks  as  if  this 
species  is  extending  its  range  in  Japan  rapidly,  and  the  inquiry  seems 
legitimate  whether  it  may  not  owe  its  presence  in  Japan  proper  to  a 
comparatively  recent  introduction.  It  seems  almost  incredible  that 
von  Siebold  should  have  missed  this  species  at  Nagasaki,  if  it  had 
really  existed  there  during  the  time  of  his  residence  near  that  city. 
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List  of  specimens  of  Rana  limnocharis. 


Museum. 

No. 

Sex  and 
age. 

Adult . 

Locality. 

When 

collected,  j 

U.S.N.M . 

Do . 

22192 

22193 

Japan . 

. do _ 

Do . 

23902 

Male  a. . . . 

Kumamoto,  lligo,  Kiusiu.. 

1884 

Do . 

23903 

Female. . . 

. do . 

1884 

Do . 

30744 

Young. . . . 

Miyazaki.  Kiusiu . 

Do . 

31S23 

Female . . . 

Yamagawa.Satsuraa,  Kiusiu 

June  14,1903  j 

Do . 

31824 

. do _ 

. do . 

do 

Do . 

31798 

Female  ft. . 

Onomichi,  Aki,  Hondo . 

June  4,1903 

Do . 

31809 

Young. . . . 

Koriyama,Yamato,  Hondo. 

1903 

Do . 

31810 

. do _ 

. do . 

1903 

Do . 

31S11 

. do _ 

. do . 

1903 

Do . 

31812 

. do _ 

. do . 

1903 

Do . 

34393 

Male . 

Ishigakishima,  Riu  Kin.... 

Apr.,  1899 

Do . 

34394 

. do _ 

. do . 

do 

Do . 

34395 

. do _ 

. do . 

. do 

Do . 

34396 

Female. . . 

. do . 

do 

Do . 

34397 

. do _ _ 

. do . 

do 

Do . 

3439S 

Male . 

. do . 

Do . 

34399 

. do _ 

. do . 

. do _ _ 

Do . . 

34400 

. do. _ 

. do . 

do 

Do . 

34401 

Female _ 

. do . 

.  do 

Do . 

34402 

Male . 

. do . 

do 

Do . 

34403 

. do _ 

. do . 1 

Do . 

34404 

. do _ 

. do . 

. do . 

Do . 

34405 

Female . . . 

. do . 

. do . 

Do . 

34406 

. do _ 

. do . 

. do . 

Do . 

34407 

. do. . . . 

. do . 

.  do 

Do . . 

34408 

Male . 

. do . 

do 

Do . 

34409 

. do _ 1 

. do . 

_ do 

Do . 

34410 

. do. _ 

. do . 

do 

Do . 

34411 

. do _ 

. do . 

. do . 

Do . 

34412 

. do. . . . 

. do . 

do 

Do . 

34470 

. do _ 

Northern  Formosa 

Mar.  -  ,1903 

Do . 

34471 

. do _ 

. do . 

_ do  ..  . 

Do . 

35273 

Young. . . . 

Nagasaki,  Kiusiu _ 

Do . 

35274 

. do _ ( 

. do . 

Do . 

36501 

Female  f. . 

Ta.ipa,  Formosa 

gept.  is9fi 

Do . 

36502 

(d) 

(Bilan,  Formosa . 

Oct.  —,1896 

Do . 

36503 

( e ) 

Botel  Tobago  11  .  .. 

May  ,1897 

Do . 

36504 

(/)  | 

Pescadores  1  Is . 

Apr.  —,1897 

Do . 

36552 

l 

Male? _ 

Okinawa  shim  a 

Sci.  Coll.,  Tokyo. . 

26a-c  I 

Taipa,  Formosa . 

Sept.  — ,1896 

Do . 

25a-g 

Giilan,  Formosa. .. 

Oct.  — ,1896 

Do . 

27a-k 

Botel  Tobago  11 . 

May  —,1897 

Do . 

2Sa-d 

Ppsrarlorps  11s 

A  nr.  —  1897 

By  whom  collected 
or  from  whom, 
received. 


(?) 

(?) 

I.  ijima. 

Do. 

C.  A.  Clark, 
il.  M.  Smith. 


Do. 

Do. 

Do. 


A.  Owston. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

E.  A.  Mearns. 
Do. 

T.  Tada. 

Do. 

Do. 

Do. 

Sci.  Coll.,  Tokyo. 
T.  Tada. 

Do. 

Do. 

Do. 


a  Description,  p.  129. 
ft  Description,  p.  12S. 
eSci.  Coll.  No.  26,  figs.  107-110. 


d  Sci.  Coll.  No.  25. 
eSc\.  Coll.  No.  27. 


/  Sci.  Coll.  No.  28. 

9  Sci.  Coll.  No.  A.  1. 
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RANA  SWINHOANAa  Boulenger. 

1903.  liana  swinhoana  Boitlenoer,  Ann.  Mag.  Nat.  Hist.  (7),  XII,  Nov.,  1903, 
p.  550  (typo-locality  Bangkimtsing,  Formosa;  types,  Brit.  Mus.  Nos.  99. 
4.  24.  104-105;  J.  D.  La  Touche,  collector). 

Description  of  types. —  Female.  Vomerine  teeth  in  two  oblique  series 
between  the  choanse;  head  much  depressed,  slightly  broader  than 
long;  snout  as  long  as  the  diameter  of  the  orbit,  rounded;  cantlms 
rostralis  obtuse;  loreal  region  not  very  oblique,  concave;  nostril 
equally  distant  from  the  end  of  the  snout  and  from  the  eye;  interor¬ 
bital  space  as  broad  as  the  upper  eyelid ;  tympanum  distinct,  one-half 
to  three-fifths  the  diameter  of  the  eye;  fingers  moderate,  first  not 
extending  beyond  second;  toes  entirely  webbed;  tips  of  fingers  and 
toes  dilated  into  well-developed  disks,  which  are  much  smaller  than 
the  tympanum;  subarticular  tubercles  rather  small;  a  small,  oval 
inner  metatarsal  tubercle;  the  tibio-tarsal  articulation  reaches  the  tip 
of  the  snout;  skin  smooth,  granular  on  the  side;  no  dorso-lateral  fold. 
Brown  above,  with  small  darker  spots;  a  dark  eanthal  streak  and  a 
dark  temporal  blotch;  a  whitish  streak  on  the  upper  lip;  limbs  with 
rather  indistinct  dark  crossbars;  lower  parts  white. 

Dimensions. — From  snout  to  vent  80  mm.  (Boulenger’s  original 
description). 

Remarks. — Doctor  Boulenger  states  that  the  nearest  ally  to  this 
species  is  Bana  livida  Blyth  (  =  R  cliloronota  Guenther),  the  range  of 
which  extends  from  Darjeeling,  in  the  Himalayas,  through  the  moun¬ 
tains  of  Assam  and  Tenasserim  to  Hongkong. 

Habitat. — ' Thus  far  only  recorded  from  Bangkimtsing,  Formosa, 
where  the  types  were  collected  by  J.  D.  La  Touche. 

RANA  ISHIKAW/E&  Stejneger. 

1901.  Burrgeria  ishikawie  Stejneger,  Pioc.  Biol.  Soc.  Washington,  XIV,  Dec.  12, 
1901,  p.  190  (type-locality,  Okinawa  sliima;  type,  Tokyo  Imp.  Mus. 
No.  30). 

The  outward  appearance  of  the  last  joint  of  fingers  and  toes  together 
with  the  large  disks  misled  me  into  believing  that  this  species  had  an 
interpolated  phalanx  between  the  regular  ultimate  and  the  penulti¬ 
mate  ones,  but  dissection  has  failed  to  discover  such  a  bone,  so  that 
it  appears  safest  to  refer  it  to  the  genus  liana. 

Description. — Adult;  Tokyo  Imperial  Museum,  No.  30;  Okinawa 
shima.  (Figs.  111-116.)  Vomerine  teeth  in  two  short  series  behind 
the  level  of  the  choanie;  flat  above,  blunt,  descending  vertically  at  the 
tip;  nostril  much  nearer  the  tip  of  snout  than  eye ;  cantlms  rostralis 

a  “  Named  in  memory  of  the  late  Robert  Swinhoe,  the  first  explorer  of  the  reptile 
fauna  of  Formosa.”  See  p.  184. 

b  Named  in  honor  of  Prof.  C.  Ishikawa,  Imperial  University,  Tokyo,  director  of  the 
Department  of  Natural  History  of  the  Tokyo  Imperial  Museum. 
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well  marked;  lores  concave ;  interorbital  space  slightly  wider  than 
upper  eyelid;  tympanum  one-half  the  diameter  of  eye  and  scarcely 
more  than  its  distance  from  the  latter;  fingers  free,  first  extending 
beyond  second  almost  the  length  of  the  disk,  and  with  smooth  swelling 
at  base;  disks  large,  about  two-thirds  the  diameter  of  tympanum, 
rounded  anteriorly  ;  toes  moderately  webbed,  two  distal  phalanges  of 
fourth  toe  being  free  and  the  excision  of  the  web  reaching  to  the  distal 
third  of  the  basal  phalanx  of  the  same  toe;  subarticular  tubercles 
prominent;  a  flat,  weak,  inner  metatarsal  tubercle,  less  than  one-half 
the  length  of  the  first  toe  measured  from  the  tubercle;  no  outer 
tubercle;  a  tarsal  fold;  specimen  too  hardened  to  be  unbent  or  legs 
stretched  out,  but  tibio-tarsal  articulation  would  probably  reach 


Figs.  111-116.— Rana  ishikaw.e.  §  X  nat.  size.  Ill,  top  of  head;  112,  side  of  head;  113,  open 

MOUTH;  114,  UNDERSIDE  OF  HAND;  1 15,  UNDERSIDE  OF  FOOT  (l£  X  NAT.  SIZE),  1;  116,  TIP  OF  DIGIT. 

No.  30,  Imp.  Mus.  Tokyo. 


between  eye  and  tip  of  snout;  tibio-tarsal  articulations  of  bent 
hind  legs  overlapping  slightly;  skin  of  upper  surface  exceedingly 
rough,  even  on  upper  eyelids  and  sides  of  face,  the  tubercles  assuming 
a  very  extraordinary  pattern  caused  by  the  smaller  tubercles  sur¬ 
rounding  concentrically  a  number  of  large  round  pustules  which  are 
wrinkled  radially  from  the  central  prominence;  sides  very  roughly 
studded  with  closely  set,  large,  wrinkled  tubercles;  underside  finely 
granular,  except  posterior  aspect  of  femur,  which  is  coarsely  so. 
Color  (in  alcohol)  above  brownish,  a  network  of  chocolate  brown 
surrounding  the  large  insular  tubercles,  which  are  ochraceous-bufl, 
with  the  central  prominence  darker  brown;  lips  pale,  blotched  with 
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dark  brown;  limbs  crossbarred  with  dark  brown  and  drab;  upper 
posterior  aspect  of  femur  mottled  with  the  same  colors;  underside 
pale  russet,  with  a  network  of  obscure  whitish  inottlings. 


Total  length,  tip  of  snout  to  vent  (approximately  a) .  115 

Width  of  head .  40 

Distance  between  nostrils .  10 

Distance  between  nostril  and  eye .  8.  5 

Diameter  of  eye .  12 

Diameter  of  tympanum .  G 

Interorbital  space .  G1 

Width  of  upper  eyelid .  9 

Fore  leg  a .  G1 

Largest  finger  disk .  4 

Hind  leg,  vent  to  tip  of  longest  toe  a .  178 

Tibia . 53 

Inner  metatarsal  tubercle .  5.5 


Remarks. — This  large  species  is  easily  recognized  by  its  very  peculiar 
pattern  of  glandular  pustules  on  the  back,  which  is  still  more  enhanced 
b}r  the  coloration,  emphasizing  the  odd  arrangement  which  suggests 
a  map  of  the  moon,  only  that  there  are  no  craters  visible  on  the  top 
of  the  volcanoes. 

Habitat. — The  only  specimen  thus  far  known  is  the  type  in  the 
Imperial  Museum,  Uyeno  Park,  Tokyo,  which  is  said  to  have  come 
from  Okinawa  shim  a. 

List  of  specimens  of  Rana  ishikaivse. 

I  Sex  1 

Museum.  No.  and  Locality 

|  ,  age.  | 

Imp.  Mus.  Tokyo .  30  j  (a)  Okinawa  shima . . 

a  Type;  description,  p.  132;  figs.  Ill  116. 

RANA  NARINA  b  Stejneger. 

1901.  Rana  narina  Stejneger,  Proc.  Biol.  Soc.  Washington,  XIV,  Dec.  12,  1901 
p.  189  (type-locality,  Okinawa  shima,  Riu  Kiu;  type,  Sci.  Poll.  Mus. 
Tokyo,  No.  19r). 

Description  of  type  specimen.- — Adult;  .Science  College  Museum, 
Tokyo,  No.  19u;  Okinawa  shima  (figs.  117-121).  Vomerine  teeth  in 
two  distinct,  nearly  transverse  series,  which  do  not  extend  beyond  a 
line  between  the  posterior  margin  of  the  choame;  the  distance  between 
the  series  a  little  less  than  between  the  latter  and  the  choanre,  which 
are  very  large;  head  longer  than  wide;  snout  long,  nearly  squarish 

a  The  specimen  has  the  back  very  much  bent  and  is  so  hardened  that  it  can  not  be 
stretched  out  to  its  normal  length.  For  the  same  reason  the  legs  can  not  be  unbent 
and  their  measurements  are,  therefore,  also  approximate  only. 

b  Having  reference  to  the  nostrils,  nares)  on  account  of  their  extreme  forward  posi¬ 
tion  in  this  species. 


Wlected0l_  By  whom  collected. 
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truncate,  vertical,  the  nostrils  being  situated  near  the  outer  extremity, 
their  distance  from  edge  of  lip  being  about  one-half  their  distance 
from  the  eyes;  lores  sub  vertical,  very  concave;  ('yes  large;  inter- 
orbital  space  narrower  than  upper  eyelids;  tympanum  very  distinct, 
its  diameter  about  one-half  the  diameter  of  the  orbit,  its  distance  from 
the  orbit  being  more  than  one-half  its  diameter;  several  large  gland¬ 
ular  warts  behind  the  angle  of  the  mouth;  fingers  rather  long,  first 
extending  beyond  second;  terminal  disks  distinct,  but  small,  much 
smaller  than  tympanum;  subarticular  tubercles  large;  toes  broadly 
webbed,  reaching  to  the  disks  of  the  third  and  fifth  toes;  disks  about 
the  size  of  those  of  the  fingers;  subarticular  tubercles  strong;  inner 


117  119 


Figs.  117-121.— Rana  narina.  Nat.  size.  117,  top  of  head;  118,  side  of  head;  119,  open  mouth; 
120,  underside  of  hand;  121,  underside  of  foot.  No.  19cr,  Sci.  Cole.  Tokyo. 


metatarsal  tubercle  but  slightly  prominent,  narrow,  less  than  one- 
half  the  length  of  the  inner  toe;  no  outer  metatarsal  tubercle;  fore 
limbs  longer  than  tibia;  tibio-tarsal  joint  extends  considerably  beyond 
the  snout;  heels  overlap  considerably  when  thighs  are  bent  at  right 
angles  to  the  axis  of  the  body  ;  no  dorsal  or  dorso-lateral  folds;  no  tar¬ 
sal  fold;  both  surfaces  smooth.  Color  (in  alcohol)  above  brownish, 
below  whitish;  a  narrow  whitish  line  from  under  the  eye  to  and 
including  the  postoral  glands;  sides  and  posterior  surface  of  thighs 
coarsely  marbled  with  dark  brown;  chin  and  throat  clouded  with 
dusky.  The  specimen  appears  to  have  faded  considerably,  so  that 
the  description  of  the  coloration  is  probably  very  defective. 
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Dimensions. 


mm. 

From  snout  to  vent .  GG 

From  snout  to  corner  of  mouth . .* .  22 

Length  of  head .  22 

Width  of  head . 21 

Diameter  of  eye .  7 

Width  of  upper  eyelid .  G 

Interorbital  width .  5 

From  eye  to  nostril .  7 

From  nostril  to  edge  of  lip .  3,  5 

From  eye  to  end  of  snout .  8 

Diameter  of  tympanum .  4 

From -eye  to  tympanum .  2.  7 

From  snout  to  fore  limb .  23 

Fore  limb .  43 

Hind  limb .  120 

Tibia .  3S 

Foot .  51 


Remarks. — I  know  of  no  species  to  which  the  present  one  is  par¬ 
ticularly  closely  allied.  In  some  respects  it  appears  to  resemble  R. 
everetti  Boulenger,  from  the  Philippines,  particularly  in  the  position  of 
the  nostrils,  but  in  detail  there  are  more  differences  than  similarities. 
The  forward  position  of  the  nostrils  in  R.  everetti  is  even  exceeded  in 
our  species,  and  the  vomerine  teeth,  digital  disks,  length  of  hind 
limb,  etc.,  are  totally  different. 

Habitat. — Only  known  from  the  unique  type  specimen  which 
hails  from  Okinawa  shima,  Kiu  Kiu. 


List  of  specimens  of  Dana  narina. 


Museum. 

No. 

Sex  and 
age. 

Loeality. 

When  col- 
leeted. 

By  whom  col¬ 
lected. 

Sci.  Coll..  Tokyo  . . 

.  19 « 

Adult  a  ... 

Okinawa  shima,  Kiu  lviu 

I 

a  Type;  description  p.  134;  figs.  117-121. 


RANA  NAMIYEU  Stejneger. 

1901.  Rana  namiyri  Stejnecjer,  Proe.  Biol.  Soc.  Washington,  XIV,  Doc.  12, 
1901,  i).  190  (typo-locality,  Okinawa  shima,  Uiu  Kiu;  typo,  Soi.  Foil. 
Mus.  Tokyo,  No.  31a). 

Description. — Adult:  Science  College  Museum,  Xo.  31a;  Okinawa 
sliima,  Km  Kiu  (Figs.  122-126).-  Vomerine  teeth  in  two  b  rather  large, 
very  distinct,  and  very  oblique  series,  the  anterior  end  on  a  level  with 
the  posterior  border  of  the  choaiue,  the  distance  from  the  latter  being 
about  one-half  that  between  the  posterior  ends  of  the  vornerines; 
lower  jaw  with  two  greatly  developed  tootli-like  prominences  in 
front,  fitting  into  two  deep  pits  in  the  upper  jaw;  head  very  large, 


a  Named  for  Mr.  M.  Namiye,  of  the  Science  College,  Imperial  University,  Tokyo. 
b  The  right  one  lost  in  this  specimen. 
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its  width  at  the  angle  of  mouth  equals  the  distance  from  snout  to 
insertion  of  fore  limb;  snout  short,  truncate,  without  canthus  ros- 


JOO 


Figs.  122-125.— Rana  namiyei.  \  nat.  size.  122,  top  of  head;  123,  side  of  head;  124,  underside  of 
hand;  125,  underside  of  foot.  No.  31a,  Sci.  Coll.  Tokyo. 


tralis;  nostril  situated  half  way  between  eye  and  median  point  of  upper 
lip;  eyes  directed  upward;  interorbital  space  one  and  one-half  times 
as  wide  as  upper  eyelid ;  tym¬ 
panum  hidden;  fingers  short, 
slightly  dilated  at  tip,  the  sec¬ 
ond  one  more  so  than  the 
others,  subarticular  tubercles 
well  developed;  second  finger 
extending  considerably  beyond 
first,  and  falling  a  trifle  short 
of  fourth,  which  reaches  to  the 
penultimate  phalanx  of  third; 
toes  broadly  webbed  to  the 
tip  of  the  toes,  which  are  some¬ 
what  dilated;  fourth  toe  about 
one-third  longer  than  fifth, 
which  extends  only  to  the  mid¬ 
dle  of  third  phalanx  from  the 
tip  of  the  former,  third  reach-  Ho' 
ing  to  the  base  of  the  penulti¬ 
mate  phalanx;  subarticular  tubercles 
metatarsal  tubercle  prominent,  with 


Rana  namiyei.  Nat.  size.  Open  mouth. 
No.  31a,  Sci.  Coll.  Tokyo. 

well  developed,  single;  inner 
a  free  outer  edge,  the  width 
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contained  two  and  one-half  times  in  the  length,  which  about  equals 
the  diameter  of  the  eye;  no  outer  tubercle;  a  well-developed  mem¬ 
branaceous  fold  along*  the  outer  edge  of  the  fifth  toe;  a  tarsal  fold  ;  the 
tibio-tarsal  joint  does  not  reach  the  eye;  the  heels  do  not  meet  by 
a  distance  greater  than  the  diameter  of  the  eye  when  the  hind  limbs 
are  bent  at  right  angles  to  the  axis  of  the  body;  skin  above  nearly 
smooth,  very  loose,  and  apparently  transversely  wrinkled;  a  well- 
marked  fold  from  posterior  corner  of  eye  to  above  fore  limb  and 
another  less  distinct  from  under  the  eye  backward  parallel  with  the 
former.  Color  above  brown,  with  a  broad  dark  band  between  and 
including  the  posterior  half  of  the  upper  eyelids,  with  the  faintest 
trace  of  a  lighter  band  in  front  of  it;  lower  surface  whitish,  clouded 
with  dusky,  especially  on  the  throat  and  chin. 


From  snout  to  vent .  116 

From  snout  to  corner  of  mouth .  40 

Width  of  head .  53 

Diameter  of  eye .  9 

Width  of  upper  eyelid .  8 

Interorbital  width .  12 

From  eye  to  nostril .  9 

From  eye  to  end  of  snout .  18 

From  snout  to  fore  limb .  48 

Fore  limb .  62 

Hind  limb . . . ■ .  138 

Tibia .  45 

Foot .  60 

Inner  toe .  12 

Inner  metatarsal  tubercle .  9 


Variation. — Another  large  specimen  is  in  the  Science  College 
Museum,  collected  by  Mr.  S.  Ungawa  in  Okinawa  shima.  It  has  nu¬ 
merous  longitudinal  tubercular  ridges,  and  the  skin  is  transversely 
wrinkled  on  the  posterior  part  of  the  back  only.  The  interocular 
light  band  is  very  pronounced. 

A  much  smaller  specimen  in  the  same  museum  (No.  IS),  also  from 
Okinawa  shima,  and  collected  by  Air.  Nakagawa,  differs  chiefly  in  hav¬ 
ing  the  head  proportionally  less  broad,  the  bony  tubercles  on  the 
mandible  less  developed,  vomerines  placed  a  little  more  forward, 
tympanum  pretty  well  defined,  and  first  finger  slightly  extending 
beyond  second.  The  skin  of  the  back,  eyelids,  and  thighs  is  strongly 
rugose  with  warts  more  or  less  connected  by  longitudinal  ridges;  no 
transverse  plaiting.  Upper  lips  with  large  blackish  spots;  trans¬ 
verse  dark  band  between  eyes  very  distinct,  the  light  one  less  so. 

At  this  age  it  resembles  distantly  some  specimens  of  R.  tigerina , 
from  which  it  differs,  however,  in  most  essential  points.  Thus  the  nos¬ 
trils  are  placed  more  forward;  the  interorbital  space  is  much  broader; 
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the  vomerine  series  much  shorter  and  more  anterior;  shorter  tibia; 
larger  inner  metatarsal  tubercle,  etc.,  not  to  mention  the  different 
coloration. 

Remarks. — Tills  species  is  evidently  most  nearly  related  to  R.  cor¬ 
rugate,  from  Ceylon,  and  R.  knlilii,  from  southern  China  and  the 
Malay  archipelago,  hut  it  shows  marked  differences  from  both. 
From  R.  kiihlii  it  is  easily  distinguished  by  the  much  longer  fifth  toe, 
while  it  differs  from  R.  corrugate  in  the  much  larger  metatarsal 
tubercle  and  the  large  and  prominent  groups  of  vomerine  teeth. 

Habitat. — Thus  far  only  known  from  Okinawa  sliima,  Riu  Iviu,  from 
which  island  I  have  examined  three  specimens. 

List  of  specimens  of  Rana  namiyei. 


Museum. 

No. 

Age. 

Locality. 

collated.  B>’  whom  collected. 

Sci.  Coll.  Tokyo _ 

Do . 

31a 

Adult  a. . . 

. do  A .. . 

Okinawa  shima,  Riu  Kiu  ... 
. do  ..  . 

S  Ungawa 

Do . 

18 

Hiillgr  b .. . 

_ do 

NT  u  era  iv u 

a  Type;  description,  p.  136;  figs.  122-126.  h  Description,  p.  138. 


RANA  TIGERINAft  Daudin. 

1803.  Rana  tigerina  Daudin,  Hist.  Nat.  Rain.,  fol.  od.,  p.  42;  quarto  ed.  (p.  04), 
pi.  xx  (type-locality,  Bengal;  type  in  Mus.  Paris;  Masse,  collector); 
Hist.  Nat.  Rept.,  VIII,  1803,  p.  125. 

1820.  Rana  tigrina  Merrem,  Tent.  Syst.  Amphib.  (p.  174)  (emendation). — Hal- 
lowell,  Proc.  Phila.  Acad.,  1860,  p.  504  (Hongkong). — Boulenger,  (’at. 
Batr.  Sal.  Brit.  Mus.,  1882,  p.  20  (East  Indies;  Shanghai,  Ningpo,  China; 
Formosa).— Parenti  and  Picaglia,  Atti  Soc.  Natural.  Modena.  Mein. 
(3)  V,  1886,  p.  90  (Hongkong  market). 

1835.  Rana  rittigera  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt.  1,  p.  255, 
pi.  xxi,  fig.  1  (type-localities,  Laguna  del  Bay,  Luzon,  Philippine  Islands, 
and  Macao,  China;  Meyen,  collector). 

1835.  Rana  rugulosa  Wiegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII.  Pt.  1, 
p.  258,  pi.  xxi,  fig.  2  (type-locality.  Cape  Syng-more,  China;  Meyen, 
collector). 

Several  other  names,  in  the  synomymies  credited  to  this  species, 
are  omitted  here  as  they  may  be  applicable  to  possible  subspecies. 

Description  (figs.  127-131). — Adult  female;  British  Museum,  No. 
6S.  1.  27.  24;  Formosa;  Doctor  Collingwood,  collector.  Vomerine 
teeth  in  two  very  large  oblique  series,  their  anterior  border  on  a  level 
with  the  anterior  border  of  the  choante,  contiguous  with  the  latter 
and  nearly  meeting  on  the  median  line;  lower  jaw  with  two  fairly 
well-developed  tooth-like  prominences  in  front,  fitting  into  pits  in 
the  upper  jaw;  width  of  head  at  angle  of  mouth  equaling  the  dis¬ 
tance  between  tip  of  snout  and  insertion  of  fore  leg;  snout  rather 
short  and  rounded  without  eanthus  rostralis;  nostrils  situated  about 


a  Careless  form  for  tigrinus,  spotted  or  barred  like  a  tiger,  tigris. 
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halfway  between  eye  and  tip  of  snout;  interorbital  space  much  nar¬ 
rower  than  upper  eyelid;  tympanum  distinct,  about  three-fourths 
the  diameter  of  the  eye;  lingers  tapering,  not  dilated  at  tips;  second 
finger  shorter  than  first,  about  equaling  fourth;  toes  nearly  entirely 
webbed,  not  dilated  at  tips;  a  rather  wide  flap  of  skin  bordering  the 
outer  side  of  the  fifth  toe,  the  flap  being  particularly  wide  along  the 
metatarsal  bone;  subartieular  tubercles  moderate;  inner  metatarsal 
tubercle  small,  its  length  scarcely  one-half  the  diameter  of  the  eye; 
no  outer  tubercle;  a  tarsal  fold;  tibio-tarsal  joints  reach  eyes  when 


129 


127 


Figs.  127-131.— Rana  tigerina.  Nat.  size.  127,  top  of  head;  128,  side  of  head;  129,  open  mouth; 

130,  UNDERSIDE  OF  HAND;  131,  UNDERSIDE  OF  FOOT.  No.  7435,  U.S.N.M. 

hind  legs  are  stretched  forward  along  the  side  and  meet  when  bent 
at  right  angles  to  the  axis  of  the  body;  skin  above  with  numer¬ 
ous,  very  distinct,  longitudinal,  short,  glandular  ridges,  but  no  trans¬ 
verse  fold,  and  no  dorso-lateral  fold;  a  well-marked  fold  from  pos¬ 
terior  corner  of  eye  around  upper  edge  of  tympanum  to  above  fore 
leg.  Color  brown  above  with  numerous  roundish  dark  spots;  no 
vertebral  light  line;  lower  surface  whitish,  with  brownish  marblings 
on  throat  and  chest;  thighs  strongly  marbled  with  dark  brownish. 


HERPETOLOGY  OF  JAPAN. 


141 


Total  length,  tip  of  snout  to  vent .  . . .  88 

Width  of  head . . .  ....  .  32 

Snout  to  comer  of  mouth . . . _  30 

Diameter  of  eye .  8 

Diameter  of  tympanum . (; 

Width  of  upper  eyelid . s 

Width  of  interorbital  space . 5 

Eye  to  nostril .  S 

Eye  to  tip  of  snout . . .  14.5 

Snout  to  fore  leg .  34 

Fore  leg .  46 

Tibia .  39 

Inner  metatarsal  tubercle .  4 


The  adult  male  (U.S.N.M.  Xo.  34392;  northern  Formosa)  differs 
chiefly  in  the  presence  of  c-opulatory  excrescences  on  the  side  of  the 
first  finger,  which  is  somewhat  swollen  at  base,  and  by  the  two  large 
external  vocal  sacs,  located  one  on  each  side  of  the  throat. 

The  tadpoles  of  this  species  have  been  described  and  figured  by 
Mr.  Stanley  S.  Flower  from  Siamese  specimens.0  Ilis  description, 
drawn  up  from  specimens  obtained  in  June,  1897,  at  Ayuthia,  Siam, 
is  herewith  given  in  full. 

Length  of  body  once  and  a  half  its  width,  rather  more  than  half 
length  of  tail;  nostrils  a  little  nearer  to  the  eyes  than  to  the  end 
of  the  snout;  eyes  on  the  upper  surface  of  the  body,  nearer  the  end  of 
the  snout  than  the  spiraculum,  the  distance  between  the  eyes  twice 
the  distance  between  the  nostrils,  and  about  equal  to  the  width 
of  the  mouth;  spiraculum  on  the  left  side,  directed  backward  and 
upward,  a  little  nearer  the  anus  than  the  end  of  the  snout,  visible 
from  above  and  from  below;  anus  opening  on  the  right  side.  Tail 
from  three  and  one-half  to  four  times  as  long  as  deep;  acutely  pointed ; 
upper  vrest  convex,  a  little  deeper  than  the  lower,  not  extending  on 
to  the  back;  depth  of  the  muscular  portion  at  its  base  about  half 
the  greatest  total  depth.  Mouth:  the  large  powerful  beak  is  entirely 
black;  the  upper  mandible  terminates  in  front  in  a  long  sharp  tooth¬ 
like  prominence;  the  lower  mandible  is  bicuspid,  each  ‘‘tooth”  being 
long  and  sharp;  the  lips  are  bordered  with  very  short  fleshy  papilla*; 
inside  the  upper  lip  are  five  series  of  fine,  black  teeth;  the  first  series 
is  uninterrupted  by  the  individual  teeth  being  “grouped  with  inter¬ 
vals”  about  the  center  of  the  line;  the  remaining  series  are  broadly 
interrupted,  the  fifth  being  very  short  and  difficult  to  distinguish; 
the  lower  lip  has  also  five  series  of  teeth;  the  first  is  short  and  unin¬ 
terrupted,  the  second  long  and  uninterrupted,  the  remainder  broadly 
interrupted  and  very  short.  Color  (in  life),  above  yellowish  brown, 
mottled  with  darker  brown,  a  very  distinct  dark  brown  erescent- 

a  Proc.  Zool.  Soc.  London,  1899,  pp.  S92-893,  pi.  lix,  figs.  2-2 a. 
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shaped  mark  above  eaeli  nostril;  below  white,  purplish  gray  about 
the  chin  and  throat;  tail  yellow,  mottled  with  brown,  a  horizontal 
dark  line  along  the  median  line  of  the  basal  third  of  the  muscular 
portion;  iris  golden.  Total  length  52  mm.;  length  of  body  18.5; 
width  of  body  12.5;  length  of  tail  33.5;  depth  of  tail  9. 

Variation. — This  is  the  largest  species  of  frog  in  that  part  of  the 
world  which  is  included  in  the  present  work.  The  female  described 
above  is  small.  Another  Formosan  specimen  in  our  collection 
(U.S.N.M.  No.  34390),  measures  131  mm.  from  snout  to  vent,  and 
specimens  from  other  localities  as  large  as  165  mm.  are  on  record. 
The  males  are  smaller,  our  largest  from  Formosa  (U.S.N.M.  No. 
34392)  measuring  only  94  mm.  in  total  length.  The  hind  legs  appear 
also  to  be  shorter,  inasmuch  as  the  tibio-tarsal  articulation  does  not 
reach  even  the  tympanum.  The  ground  color  in  our  specimens  is 
not  brownish  but  olive,  and  the  color  in  life  is  probably  some  shade 
of  the  latter  tint. 

Remarks. — Specimens  from  Borneo,  which  I  had  the  privilege  of 
examining  in  British  Museum,  have  the  vomerine  groups  of  teeth  more 
oblique  and  separated  from  the  elioame  by  a  space  fully  equal  to 
that  between  the  two  patches.  I  can  not,  therefore,  agree  in  regard¬ 
ing  Ran  a  schlueteri  Werner  as  a  synonym.  Chinese  specimens  in  our 
museum  (U.S.N.M.  No.  7435;  Hongkong;  W.  Stimpson,  collector) 
agree  with  the  Formosan  specimens  as  described. 

Habitat.  Widely  distributed  from  India  and  Ceylon  through  Burma 
and  Pegu  to  the  Malay  peninsula  and  archipelago,®  Celebes,  and  the 
Philippine  Islands;  eastward  it  extends  into  southern  China,  where 
it  occurs  as  far  as  Ningpo  and  Shanghai. 

Its  occurrence  in  Formosa  is  attested  l)}r  four  female  specimens  in 
British  Museum,  collected  at  various  times  by  Swinhoe,  Dickson,  and 
Collingwood,  and  by  three  specimens,  male  and  female,  in  the  United 
States  National  Museum  from  northern  Formosa,  obtained  through 
Mr.  A.  Owston. 

List  of  specimens  of  Rana  titjerina. 


Museum. 

No. 

Sex. 

Locality. 

When 

collected. 

By  whom  collected  or 
from  whom  received. 

U.S.N.M _ 

7435 

(°) 

Hongkong,  China . 

I 

. . .  W.  Stimpson. 

Do . 

34390 

Female. . . 

Northern  Formosa . . . 

May  —,1903  A.  Owston. 

Do . 

34391 

Male . 

. do . 

. do.... 

Do. 

Do . 

34392 

....ilo.  ft... 

. do . 

. do _ 

Do. 

Brit.  Mus. . . 

...  GS.  1.27.24 

Female  c. . 

Formosa . 

. . .  Doctor  Collingwood. 

Dn 

Kft.  \ .  97.  95 

do _ 

_ do _ _ 

...  Do. 

| 

a  Figs. 

127-131. 

ftP. 141. 

c  Description,  p.  139. 

^Note,  however,  the  observations  made  above  under  the  heading  of  “  Remarks.” 
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Genus  POLY PE DATES  “  Tsehudi. 

1838.  Rhacophorus  Tschudi,  Classif.  Batr.,  pp.  32,  73  (type,  R.  reinwardtii;  not  of 
Schlegel  1827)  . 

1838.  Theloderma  Tschudi,  Classif.  Batr.,  pp.  32,  73  (typo,  T.  leprosa). 

1838.  Buer geria  Tschudi,  Classif.  Batr..  pp.  34,  75  (type,  llyla  buergen  Schlegel). 

1838.  Polypedoics  Tschudi,  Classif.  Batr.,  p.  34  (typo,  P.  leucomystax). 

1838.  Polypedates  Tschudi,  Classif.  Batr.,  p.  75  (correction). 

1843.  Trachyhyas  Fitzinger,  Svst.  Ropt..  p.  31  (type,  Polypedates  rugosu$=P. 
leucomystax). 

1848.  Dendricus  Gistel,  Naturg.  Tliierr.,  p.  viii  (substitute  for  Bueryerio). 

1890.  Polypedctcs  Coues,  Century  Dictionary,  IV,  p.  4606  (emendation). 

Authors  who  reject  Fitzinger’s  generic  names  of  1843  as  nomina 
nuda ,  in  spite  of  the  fact  that  they  are  accompanied  by  an  explicit  state¬ 
ment  of  type,  are  not  always  consistent,  as  for  instance  in  the  present 
case. 

In  Oken’s  Isis  for  1827  Schlegel  made  a  number  of  perfunctory 
remarks  about  various  herpetological  matters,  in  which  he  mentioned 
several  manuscript  names  of  genera  instituted  by  Kulil  or  II.  Boie. 
Among  these  is  also  Rhacophorus ,  which  is  introduced  (p.  294)  in  the* 
following  words: 

“ Nacli  llyla  reiht  Kuhl  sein  neues  Geschleclit:  Racophorus  ein.  Sp.: 
Rac .  reinwardtii  Kuhl  n.  sp.,  pahnatus  Kuhl  ( llyla  Baud.),  rnoschatus 
Kuhl  n,  sp.,  und  noch  zwey  unbenannte  Species  vom  Herrn  Professor 
i \  e  i  n  wa  r d  t  mi  t  ge  b  r a  cli  t . 1  ’ 

That  is  all.  A  generic  name  without  the  slightest  trace  of  a  defini¬ 
tion  or  description  accompanied  by  three  specific  names,  two  of  which 
are  nomina  nuda,  as  one  (R.  reinwardtii)  was  only  described  many 
years  after,  the  other  (R.  rnoschatus)  apparently  never.  Only  one  of 
the  species  mentioned  could  be  recognized  when  the  generic  name 
was  published,  viz,  I)  and  in’s  llyla  palmata,  which  of  necessity  must 
be  the  type.  And  as  this  species  is  a  typical  llyla,  Racophorus  of  1S27 
becomes  a  synonym  of  this  genus.  Any  other  result  is  preposterous, 
for  certainly  a  generic  name  without  diagnosis  to  be  tenable  can  not 
well  have  for  type  an  undescribed  species.6  And  yet  Rhacophorus  is 
accepted  by  those  who  even  refuse  to  quote  Fitzinger’s  genera  in  the 
synonymy.  Even  the  rehabilitated  Rhacophorus  of  Tschudi  (1838) 
is  not  in  a  much  better  position,  since  the  species  assigned  to  it  were 
not  described  even  then,  as  the  part  of  ScIilegePs  “  Abbildungen  ” 
containing  the  first  description  of  Rhacophorus  reinwardtii  was  pub¬ 
lished  after  Tschudi’s  work  appeared,  but  it  is  plainly  untenable  in 
view  of  the  different  application  of  the  name  in  1827. 

a  From  ito\v,  much;  7r?/5«£D,  1  jump. 

6  That  the  gemis  Rhacophorus  was  understood  in  (his  sense  by  herpetologists  before 
Tschudi’s  time  is  shown  by  van  der  Hoeven’s  use  of  Racophorus  in  1833  (Ilandb. 
Dierk.,  II,  Pt.  2.  p.  311)  for  llyla  palmata,  faber  and  crepitans. 

c  Tschudi,  Classif.  Batr.,  p.  32. 
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I  have  not  alluded  to  Kidds  own  application  of  Rhacophorus  in 
I822,a  because  it  was  certainly  unidentifiable  at  the  time.  He  refers, 
it  is  true,  to  the  dermal  flap  at  the  heel/"  but  in  so  uncertain  a  way  that 
the  genus  without  reference  to  a  described  or  figured  species  (and  no 
species  was  described  until  twenty-five  years  afterwards)  must  have 
been  completely  unintelligible.  The  fact  that  we  know  now  what  he 
meant  is  not  sufficient. 

Polypedates ,  or  Polypedates,  Buerycria ,  and  Thdodcrma  were  proposed 
by  Tschudi  simultaneously  for  two  different  species  of  the  same  genus, 
Thdodcrma  being  mentioned  first.  Dumeril  and  Bibrou,  however,  in 
1S41,  in  combining  the  first  two  genera,  selected  Polypedates  for  the 
greater  group,  and  Guenther,  in  1SS7,  merged  Thdodcrma  in  Poly¬ 
pedates,  hence  this  name  must  be  adopted  according  to  article  28  of  the 
International  Zoological  Code  of  Nomenclature. 

The  genus  Polypedates ,  as  here  understood,  differs  from  the  genus 
Sana  chiefly  in  the  presence  of  a  small  bone  intercalated  between 
the  last  phalanx  of  the  digit  and  the  normally  penultimate  one. 
'Externally  this  arrangement  is  marked  on  the  upper  surface  by  a 
kink  or  notch  just  before  the  widening  of  the  disk,  thus  rendering 
dissection  in  most  cases  unnecessary.  However,  it  is  much  safer  to 
dissect,  as  shown  by  the  erroneous  reference  of  Ran  a  ijimie  and  Ran  a 
ishihiwic  to  the  present  genus. 

KEY  TO  THE  JAPANESE  AND  FORMOSAN  SPECIES  OF  POLYPEDATES. 

a1  Fingers  considerably  webbed;  color  above  green  (blue  or  purplish  in  alcohol), 
immaculate. 

61  A  distinct  outer  metatarsal  tubercle;  dermal  margin  of  fingers  much  narrower 

than  the  bone . P.  schlcgelii,  p.  145. 

6 2  No  outer  metatarsal  tubercle;  dermal  margin  of  fingers  equaling  the  bone  in 

width. 

c1  Distance  from  tip  of  coccyx  to  end  of  sacral  diapophysis  equals  the  width  of 

the  head . P.  vivid  is,  p.  147. 

c2  Distance  from  tip  of  coccyx  to  end  of  sacral  diapophysis  much  less  than  width 

of  head . P.  oivstoni,  p.  149. 

g2  Fingers  free,  or  with  only  a  rudiment  of  web  at  base;  color  above  brownish,  more 
or  less  marked  with  darker. 

bl  Tibia  about  one-half  the  length  of  head  and  body. 

c 1  Vomerine  teeth  in  two  long  straight  series  between  the  elioame,  each  series 

considerably  longer  than  interval  between  them . P.  buergeri ,  p.  150. 

c2  Vomerine  teeth  in  two  small  oval  series,  each  series  considerably  shorter  than 
the  interval  between  them . P.  ciffingeri,  p.  153. 

b2  Tibia  more  than  one-half  the  length  of  head  and  body. 

c1  Interorbital  space  narrower  than  upper  eyelid;  tympanum  less  than  one-half 

the  diameter  of  the  eye . P.  japonicus,  p.  155. 

c2  Interorbital  space  wider  than  upper  eyelid;  tympanum  more  than  one-half 
the  diameter  of  the  eye . P.  Icueomystcix,  p.  157. 

a  Isis,  1822,  p.  470. 

b  This  dermal  heel  flap  is  also  found  in  Ihjla  palmata,  and  consequently  is  not 
diagnostic.  As  a  matter  of  fact,  tin1  latter  species  being  the  only  one  known  at  the 
time,  the  genus  was  at  first  restricted  to  it,  as  shown  above. 
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POLYPEDATES  SCHLEGELII  a  Guenther. 

1858.  Pohjpedates  schlegelii  Guenther,  Gat.  Batr.  Sal.  Brit.  ATit.s.,  p.  SI,  pi.  vi, 
fig.  c  (type-locality,  Japan;  types  in  Brit.  Mus.). — Martens,  Breuss. 
Exped.  Ost-Asien,  Zool.,  I,  1S66,  p.  Ill;  1875,  p.  883  (Yokohama).— 
Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  120  (Tokyo; 
Tsukuba  Mt.,  Hitatchi  Prov.). — Rhacophorus  schlegelii  Boulenger,  ('at. 
Batr.  Sal.  Brit.  Mus.,  1882,  p.  86,  pi.  ix,  fig.  1  (Japan). — -Oka da,  Gat. 
Vert.  Japan,  1891,  p.  67  (Aizu,  prov.  Iwashiro;  Tadam;  Tokyo).— 
Racophorus  schlegelii  Ikeda,  Annot.  Zool.  Jap.,  I,  Pt.  3,  Aug.  1897,  p.  113 
(Aizu,  prov.  Iwashiro;  Tokyo;  breeding  habits). 

1892.  Rhacophorus  schlegeli  Boettoer,  Kat.  Batr.  Mus.  Senckenberg.,  p.  16 
(IlakoneMts.;  Yokohama). 

Description. — Adult  female:  U.S.N.M.  No.  23580;  Yokohama, 
Hondo;  September,  1S96;  L.  Stejneger,  collector  (figs.  132-136). 

132  134  13G 


Figs.  132-136.— Polypedates  schlegelii.  1§  X  nat.  size.  132,  top  of  head;  133,  side  of  head;  134, 
open  mouth;  135,  underside  of  hand;  136,  underside  of  foot.  No.  23589,  U.S.N.M. 

Vomerine  teeth  in  two  nearly  straight  series  between  and  close  to  the 
choante,  each  series  shorter  than  the  distance  between  them;  snout 
declivous;  nostrils  slightly  nearer  the  e}^e  than  the  tip  of  snout; 
interorbital  space  more  than  one  and  a  half  times  the  width  of  upper 
eyelid;  tympanum  circular,  about  two-thirds  the  diameter  of  the  eye; 
fingers  webbed,  between  third  and  fourth  to  distal  end  of  basal  phalanx, 
the  others  at  base  only;  first  finger  much  shorter  than  second,  not  even 
reaching  the  disk  of  the  latter;  disks  of  second,  third,  and  fourth  fin¬ 
gers  large,  about  three-fourth  the  diameter  of  the  tympanum,  that  of 

a  Named  in  honor  of  Dr.  Hermann  Schlegel,  director  of  the  Rijksmuseum  at  Leiden, 
and  the  chief  author  of  the  herpetological  portion  of  “ Fauna  Japonica.  ”  Born,  Janu¬ 
ary  19,  1804,  in  Altenburg,  Germany;  died  in  Leiden,  January  17,  1884. 

26485— No.  58 — 07 - 10 
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the  first  small,  all  slightly  rounded  anteriorly;  toes  nearly  entirely 
webbed;  disks  large,  but  smaller  than  those  of  fingers,  gradually 
decreasing  in  size  from  fourth  toe;  a  pear-shaped  inner  metatarsal 
tubercle,  as  large  as  one-half  the  first  toe,  rounded;  a  large,  but  not 
prominent  outer  one;  tibio-tarsal  articulations  reach  posterior  border 
of  eye,  and  do  not  meet  when  hind  legs  are  placed  vertical  to  the  axis 
of  the  body;  skin  above  very  finely  shagreened;  no  dorso-lateral 
folds;  a  strong  fold  from  posterior  border  of  eye  over  tympanum  to 
shoulder;  skin  on  underside  granulated,  the  granulation  increasing 
in  coarseness  from  the  throat  backward.  Color  above  in  life  green,  in 
alcohol  dull  marine  blue;  beneath  yellowish,  as  are  also  the  upper 
surface  of  the  two  inner  fingers,  the  three  inner  toes,  and  disks  of  all 
the  digits;  a  few  dusky  spots  on  posterior  aspect  of  femur;  no  cross¬ 
bars  on  legs. 


Total  length,  tip  of  snout  to  vent .  49 

Width  of  head .  18 

Interorbital  space .  6 

Upper  eyelid .  3.5 

Diameter  of  eye .  5 

Diameter  of  tympanum .  3.3 

Diameter  of  largest  finger  disk . .  3 

Fore  leg .  29 

Hind  leg,  vent  to  tip  of  largest  toe .  68 

Tibia .  20 


Variation. — There  is  apparently  very  little  external  difference 
between  the  sexes.  The  male  is  said  to  have  an  internal  vocal  sac, 
and  No.  34373,  a  May  specimen,  has  the  throat  suffused  with  dark 
gray,  which  the  others  collected  in  the  same  locality  and  at  the  same 
time  do  not. 

There  is  some  variation  in  the  length  of  the  vomerine  series,  so  that 
the  internal  is  not  often  so  great  as  in  the  specimen,  described.  The 
"tympanum  is  often  smaller  and  the  declivity  of  the  snout  is  not  always 
equally  great. 

Habitat. — This  species  is  apparently  confined  to  Japan.  Thus  far 
it  is  only  recorded  from  Kiusiu  (Miyazaki,  U.  S.  Nat.  Mus.)  and  Hondo 
as  far  north  as  37°  N.  L.  (Aizu,  prov.  lwashiro,  according  to  Okada). 
ft  jjs  not  uncommon  in  the  woods  near  Yokohama  (von  Martens, 
Boetfyey  Stejneger)  and  Tokyo  (Ililgendorf,  Okada).  Ililgendorf 
also  records  it  from  the  Tsukuba  Mountain,  northeast  of  Tokyo  in  the 
province  of  Hitatchi,  while  Boettger  has  it  from  the  mountains  near 
Ilakone.  We  also  have  four  specimens  from  Mount  Fuji,  and  in  the 
Stockholm  Museum  there  is  one  specimen  collected  by  I)r.  O.  Nord- 
quist  at  Enoshima.  ft  is  not  found  in  Yezo,  and  is  replaced  in  the 
Kiu  Ivius  by  the  next  form. 
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List  of  specimens  of  Polypedates  sehlegelii. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

!  When  col¬ 
lected. 

By  whom  collected 
or  from  whom  re- 
,  ceived. 

U.S.N.M . 

j 

235S9 

Female  «  . . 

Yokohama,  Hondo . 

Sept.,  1S96 

1 

L.  Stejneger. 

Do . 

'  23590 

. do. _ 

. do . 

<io 

Do. 

Do. 

C.  A.  Clark. 

1  A.  Owston. 

Do. 

Do . 

23591  : 

. do _ 

. do . 

do 

Do . 

30741  j 

Half  grown 

Male . 

Miyazaki,  Kiusiu . 

Do . 

34370 

Mount  Fuji,  Hondo 

May,  189S 

_ _ do  . . 

Do . 

34371 

. do . 

Do . 

1  34372  1 

. do  . 

. do . 

Do. 

Do . 

34373 

....‘.do. . .. 

. do . 

Do. 

Leiden . 

|  c]694 

,1  apan . 

v.  Siebold. 

a  Description,  p.  145;  figs. 

132-136.  b  p.  146. 

c  About  10  specimens. 

POLYPEDATES  VIRIDIS  a  Hallowell. 

1860.  Polypedates  viridis  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  500  (type-local¬ 
ity,  Okinawa  shima,  Riu  Kiu;  type,  F.S.N.M.  No.  25397;  \Y.  Stimpson, 
collector).  Rhaeophorus  viridis  Boulenger,  Proc.  Zool.  Soc.  London, 
1887,  p.  149  (lk  Loo  Clioo  Islands;  ”  Pryer  collection). — Fritze,  Zool.  Jahrh. 
Syst.,  VII,  1894,  p.  865;  author’s  separate,  p.  16  (Okinawa  shima). — 
Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  106  (Okinawa 
shima). —  Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  185  (“Loo  Choo 
Islands,”  probably  Okinawa  shima;  Furness  and  Hiller,  collectors). 

The  relationship  of  this  form  to  P.  sehlegelii  is  very  close  indeed,  so 
close  that  all  my  attempts  to  draw  a  hard  and  fast  line  based  upon 
differences  in  proportion  between  hind  legs  and  total  length,  distance 
of  nostrils  from  eye,  relative  size  of  tympanum  and  large  finger  disks, 
etc.,  have  failed  in  a  large  series.  It  seems,  however,  that  the  narrow¬ 
ness  of  the  dermal  margin  of  the  digits  in  the  northern  form  is  a  fairly 
good  characteristic,  inasmuch  as  the  fingers  appear  slenderer  and  the 
disks  consequently  more  differentiated,  though  in  reality  they  are 
relatively  smaller  than  in  the  southern  forms.  It  is  also  possible  that 
a  larger  series  of  the  Okinawa  form  would  show  it  to  have  slightly 
longer  hind  limbs,  although  in  the  only  specimen  before  me  the  tibia 
is  less  than  half  the  total  length,  notwithstanding  the  fact  that  the 
specimen  is  very  much  hardened,  with  the  back  bent  at  nearly  60  de¬ 
grees.  This  specimen  lias  also  a  very  weak  inner  metatarsal  tubercle, 
and  the  outer  one  is  scarcely  noticeable,  and  as  Boulenger  has  also 
commented  upon  the  smallness  and  flatness  of  the  former  in  the  speci¬ 
men  examined  by  him,  it  may  be  that  we  here  have  an  additional 
character. 

Under  these  circumstances  it  is  unnecessary  to  submit  a  detailed 
description  of  this  form,  but  a  set  of  measurements  of  Science  College 

a Latin  word,  signifying  green. 
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Museum,  No.  27  (figs.  137-141)  from  Okinawa  shima  is  here  sub¬ 
mitted  for  comparison  with  those  of  a  I\  schlegelii- given  on  page  14b. 


137 


Figs.  137-141.-  Polypedates  yikidir.  nat.  size.  137,  top  of  head;  13n,  side  of  head;  139,  open 
MOUTH;  140,  UNDERSIDE  OF  HAND;  141,  UNDERSIDE  OF  FOOT.  No.  27,  SCI.  COLL.  TOKYO. 


Total  length  (back  strongly  bent) .  G7 

Width  of  head. . .  25 

Interorbital  space .  8. 5 

Upper  eyelid .  5.5 

Diameter  of  eye .  8 

Diameter  of  tympanum .  5 

Diameter  of  largest  finger  disk .  5 

Fore  leg .  44 

Hind  leg  (approximat  e) .  110 

Tibia .  31 


According  to  the  manuscript  notes  of  Doctor  Stimpson  the  color 
during  life  (of  specimens  taken  in  December)  is  “  grass  green®  above, 
below  pale  red;  no  dark  line  of  separation  between  these  colors.” 

Habitat. — Originally  described  from  Okinawa  shima,  this  species 
has  been  collected  there  by  nearly  all  the  travelers  who  have  visited 
that  island,  where,  according  to  Doctor  Fritze,  it  is  not  rare. 


a  Not  “  pale  green”  as  rendered  by  Hallowell. 
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List  of  specimens  of  Poly pedates  virieiis. 


Museum. 

1  No. 

Ago. 

1 

Locality. 

"lected  .0l"  1  whom  collected . 

U.S.N.M . 

Sci.  Coll.  Tokyo... 

.  25397 

27 

(o) 

Adult  b  . . 

Okinawa  shima . 

-  Dec..  1854  W.  Stimpson. 

oType;  poor  condition.  b  Dimensions,  p.  148;  figs.  137-141. 


POLYPEDATES  OWSTONI,  a  new  species. 

Diagnosis. — Similar  to  Polypedaies  viridis  and  like  it  having  the 
dermal  margin  of  fingers  equaling  the  bone  in  width;  nostrils  at  least 
twice  as  far  from  the  eye  as  the  latter  is  from  the  edge  of  the  lip;  legs 
shorter,  the  tibio-tarsal  joint  not  reaching  beyond  the  center  of  the 
eye;  distance  from  end  of  coccyx  to  end  of  sacral  diapophysis  much 
less  than  width  of  head  and  not  more  than  distance  from  tip  of  snout 
to  posterior  rim  of  tympanum;  no  outer  metatarsal  tubercle. 

Type. — U.S.N.M.  No.  34333;  Ishigaki  shima,  Yaeyama  group, 
Riu  Kiu  Archipelago. 

Remarks. — This  new  form  is  closely  related  both  to  P.  viridis,  from 
Okinawa  shima,  and  to  P.  scldegeiii,  from  Japan  proper.  With  the 
former  it  shares  the  greater  width  of  the  fingers  relative  to  the  disks, 
due  to  the  greater  width  of  the  lateral  dermal  margins,  and  also  the 
greater  distance  of  the  nostrils  from  the  eye,  if  this  indeed  is  a  char¬ 
acter  to  be  relied  upon,  while  with  the  latter  it  has  in  common  the 
comparatively  shorter  hind  legs,  inasmuch  as  the  tibio-tarsal  joint 
does  not  reach  beyond  the  center  of  the  eye  when  the  hind  leg  is 
stretched  forward  along  the  side  of  the  body.  Correlated  with  this 
character  is  the  relative  shortness  of  the  sacrum.  In  P.  owstoni  the 
distance  from  the  end  of  sacral  diapophysis  to  the  end  of  the  cocc3rx, 
or  so-called  urostyle,  equals  the  distance  from  tip  of  snout  to  center 
of  tympanum,  being  much  less  than  the  width  of  the  head,  while  in 
the  specimen  of  P.  viridis  examined  by  me  that  distance  is  much 
greater  than  from  tip  of  snout  to  posterior  rim  of  tympanum  and 
at  least  as  great  as  the  width  of  the  head.  The  inner  metatarsal 
tubercle  is  larger  than  in  P.  viridis ,  but  an  outer  tubercle  is  entirely 
absent.  Most  of  the  specimens  have  the  sides,  the  anterior  and 
posterior  aspects  of  femur  as  well  as  the  underside  of  the  tibia,  dotted 
with  small  roundish  spots  of  a  dark  purplish  brown,  but  this  charac¬ 
ter,  unfortunately,  is  not  without  exceptions. 

As  with  P.  viridis  a  detailed  description  is  superfluous,  but  a  list 
of  measurements  of  the  type  specimen  is  appended  for  comparison 
with  the  others. 

aNamed  for  Alan  Owslon,  esq.,  of  Yokohama,  to  whom  science  is  indebted  for  nu¬ 
merous  interesting  additions  to  the  Japanese  fauna. 
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Dimensions. 

Total  length,  tip  of  snout  to  vent . 

Width  of  head . 

Interorbital  space . 

Upper  eyelid . 

Diameter  of  eye . 

Diameter  of  tympanum . 

Diameter  of  largest  finger  disk . 

Fore  leg . 

Hind  leg,  vent  to  tip  of  longest  toe . 

Tibia . 


mm. 

65 

28 

7.5 

5 


0.5 

4 


38 


90 

27 


Habitat. — Thus  far  found  only  on  the  southern  group  of  the  Riu 
Kius.  The  United  States  National  Museum  has  a  fine  series  from 
Ishigaki  shima.  The  specimen  collected  by  Doctor  Warburg,  in 
1S91,  in  Miyako  shima,  and  now  in  the  Hamburg  Museum  (No.  534) 
belongs  probably  to  the  present  form. 


List  of  specimens  of  Polypedates  oicstoni. 


u.s. 

N.  M. 
No. 

Sex. 

i 

Locality-  !  collected . 

By  whom  collected 
or  from  whom 
received. 

34330 

Adult . 

Ishigaki  shima,  Riu  Kiu . 

A.  Owston. 

34331 

. do . 

. do . 

Do. 

34332  ! 

. do . 

. do .  ... 

Do. 

34333 

Female  a  . . . .  1 

. do . 

Do. 

34334 

Adult..  .  . 

...do  . 

Do. 

34335 

..do . 

..  ..do . 

Do. 

34336 

Male . 

. do . . 

Do. 

34337 

Adult . 

. do . 

Do. 

34338 

_ do . 

. do . 

Do. 

34339 

. do . 

. do . : . 

Do. 

34340 

....do . 

. do . 

Do. 

34341 

_  .do . 

. do . 

Do. 

34342 

.  do . ' 

. do . 

Do. 

34343 

do 

. do . . .  . 

Do. 

34344 

. do . 

. do . 

Do. 

34345 

. do . 

. do . 

Do. 

34346 

.do. . . 

_ do...  . 

Do. 

34347 

do 

!  do  . 

Do. 

34348 

...do . 

...do . 

Do. 

34349 

. do . 

‘ . do . 

Do. 

a  Type. 


POLYPEDATES  BUERGERI*/  (Schlegel). 

Plate  NIL 

1838.  Hyla  buei'geri  Schlegel,  Fauna  Japon.  Rept.,  p.  113,  Sauri.  et  Batr.,  pi.  nr, 
figs.  7-8 b  (type-locality,  Japan;  types  in  Leiden  Mus. ;  Buerger,  collec¬ 
tor). — Schlegel,  Abbild.  Amph.,  1844,  p.  140,  pi.  l,  fig.  5  (Japan;  colored 

a  To  Doctor  Buerger,  the  companion  and  successor  of  von  Siebold  in  the  exploration 
of  the  fauna  of  Japan. 

b  Reproduced  in  this  work  on  Plate  NIL 
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original  sent  by  Buerger). — Boettger,  Offenbach.  Ver.  Naturk.  17-18 
Ber.,  1878,  p.  8  (Japan). — Polypedates  buergeri  Dumeril  and  Bibron, 
Erpet.  Gen.,  VIII,  1S41,  p.  521  (Japan). — Guenther,  Gat.  Batr.  Sal. 
Brit.  Mils.,  1858,  p.  80  (Japan). — Rana  buergeri  Boulenger,  Oat.  Batr.  Sal. 
Brit.  Mils.,  1882,  p.  73  (Japan);  Proc.  Zool.  Soc.  London,  188G,  p.  412 
(Japan). — Okada,  Cat.  Vert.  Japan,  1891,  p.  G7  (Ilakone,  Musashi,  Nikko, 
etc.). — Boettger,  Kat.  Batr.  Mils.  Senckenberg. ,  1892,  p.  13  (Japan).— 
Krefft,  Verb.  Ges.  Deutsch.  Naturf.  Aerzte,  G9  Vers.,  Braunschw.,  1897, 
II,  Pt.  1,  189S,  p.  187  (habits). — Rhacophorus  buergeri  Boulenger,  Proc. 
Zool.  Soc.  London,  1888,  p.  205. 

183S.  Buergeria  subversicolor  Tschudi,  Classif.  Batr.,  pp.  34,  75  (Japan;  substitute 
name  for  buei'geri). 


Description  (figs.  142-146). — Adult  female;  U.S.N.M.  Xo.  31904; 
Kochi,  Tosa,  Shikoku:  May  11,  1903;  Dr.  II.  M.  Smith,  collector. 


Figs.  142-146.— Polypedates  buergeri.  1§  X  nat.  size;  142,  top  of  head;  143,  side  of  head;  144, 
open  mouth;  145,  underside  of  hand;  146,  underside  of  foot.  No.  23904,  U.S.N.M. 

Vomerine  teeth  in  two  long,  nearly  straight  series  between  the  choana?, 
starting  at  the  inner  front  corner  of  the  latter,  and  separated  from 
each  other  by  an  inters]) ace  less  than  the  length  of  a  series;  nostril 
nearer  the  tip  of  snout  than  the  eye;  interorbital  space  about  equaling 
the  width  of  the  eye;  tympanum  about  one-half  the  diameter  of  the 
eye ;  lingers  prefectly  free ;  first  finger  much  shorter  than  second,  which 
falls  considerably  short  of  fourth;  disks  of  third  and  fourth  finger 
large,  as  large  as  tympanum,  of  second  and  first  successively  smaller; 
toes  fully  webbed;  largest  disks  of  toes  equaling  in  size  disk  of  second 
linger;  subarticular  tubercles  strong;  inner  metatarsal  tubercle  small, 
weak,  slightly  projecting;  no  outer  tubercle;  tibio-tarsal  articulations 
reach  center  of  eye  and  overlap  slightly  when  hind  legs  are  placed  at 
right  angles  to  axis  of  body;  skin  above,  including  eyelids,  snout, 
sides  of  face,  and  upper  surface  of  limbs  warty;  underside  nearly 
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smooth  except  lower  belly  and  basal  portion  of  posterior  aspect  of 
femur  granular.  Color  (in  alcohol)  above  dull  brownish  gray  with 
obscure  dark  spots  which  become  sharply  defined  and  blackish  on 
the  sides  and  hind  legs;  a  chevron  mark  of  dusky  on  the  upper  eyelids 
and  interorbital  space,  the  convexity  pointing  backward,  and  two 
longitudinal  curved  lines  between  the  shoulders  with  their  convexity 
toward  the  median  line;  legs  crossbarred  and  marbled  with  blackish; 
upper  posterior  aspect  of  femur  marbled  with  black;  underside 
whitish,  lower  lips  and  adjacent  portions  of  throat,  as  well  as  lower 
portions  of  the  thigh  and  the  tibia,  with  numerous  small  black  spots. 


Total  length,  tip  of  snout  to  vent .  70 

Width  of  head .  24 

Fore  leg .  42 

Hind  leg,  vent  to  tip  of  longest  toe .  115 

Tibia . 33 


The  adult  male  is  apparently  much  smaller,  U.S.N.M.  No.  31906, 
same  locality,  date,  and  collector,  measuring  only  45  mm.  in  total 
length.  The  hind  legs  are  much  longer,  as  the  tibio-tarsal  joint 
reaches  the  nostril,  and  the  tibia  is  slightly  longer  than  half  the  total 
length,  viz.  23.5  mm.  There  is  a  large  swelling  at  the  base  of  the  first 
finger,  with  a  pad  of  copul atory  asperities,  as  in  the  Ranas,  covering 
the  side  of  the  metacarpal  and  the  basal  phalanx.  There  is  also  an 
internal  vocal  sac  with  an  opening  in  the  mouth  on  either  side  of  the 
tongue.  The  coloration  is  essentially  as  in  the  female,  only  the  dusky 
spots  on  the  throat  are  much  smaller  and  much  more  numerous. 

Variation. — Our  series  is  rather  uniform,  showing  but  little  varia¬ 
tion,  except  that  there  is  a  great  deal  of  difference  in  the  amount  of 
dark  markings  on  the  underside,  the  above  descriptions  representing 
the  maximum. 

Habitat. — None  of  the  records  thus  far  published,  except  Okada’s 
Cat  alogue,  gives  any  definite  localities  for  this  strictly  Japanese  species. 
The  original  types  collected  by  Buerger  have  only  “Japan”  for  habi¬ 
tat,  presumably  southern  Japan,  or  more  strictly  Kiusiu.  However, 
in  the  United  States  National  Museum  we  have  specimens  from  ^Miya¬ 
zaki,  in  Kiusiu,  collected  by  Rev.  C.  A.  Clark,  and  from  the  province 
of  Iga,  in  Hondo,  about  30  miles  east  of  Osaka,  through  Professor 
Ijima.  Dr.  T.  Lenz,  in  1S96,  also  collected  it  in  the  same  general 
region,  specimens  from  the  provinces  of  Yamashiro,  Setsu,  and 
Yamato,  surrounding  Kioto  and  Osaka,  being  in  the  Hamburg 
Museum  (Nos.  1000,  1009,  1011).  Osaka,  besides  recording  it  from 
the  provinces  of  Mino,  Hida,  and  Yamashiro,  mentions  Ilayakawa, 
near  TIakone,  Chicliibu  in  Musaslii,  and  Yumoto  and  Chuzenji  Lake, 
at  Nikko,  as  places  where  Buerger's  tree-frog  occurs.  United  States 
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National  Museum  also  has  a  large  number  of  specimens  from  Mount 
Fuji.  Whether  this  species  goes  farther  north  than  Xikko  I  do  not 
know.  In  Shikoku  it  has  been  collected  by  Dr.  II.  M.  Smith.  In  the 


Riu  Ivius  it  is  replaced  by  the  next  species. 

List  of  specimens  of  Poly  palates  buergeri. 


u.s. 

N.M. 

No. 

Sex. 

Locality. 

When  col¬ 
lected. 

23904 

Male  «. . . 

Province  of  Iga.  Hondo  . 

23905 

. do . . ... 

30745 

Miyazaki,  Kiusin . 

31901 

. do.  b . 

Kochi,  Tosa,  Shikoku . 

May  11,1903 

31905 

Male . 

_ do . 

. do . 

3190G 

. do.  r . 

. do . . .  . 

. do . 

34350 

do 

Mount  Fuji,  Hondo . 

May,  1S9S 

34351 

do  _ 

. do . 

. do . 

34352 

do 

do .  . 

. do . 

34353 

do  _ 

. do . 

. do . 

34354 

do 

...do .  . 

. do . 

34355 

.do . 

. do . 

3435G 

do 

...  do . 

. do . 

34357 

do. .  .  . 

. do . 

. do . 

34358 

do 

_ do . 

. do . 

34359 

do 

do  . . . . 

. do . 

343G0 

. do . 

343G1 

do 

do  . 

. do . 

34302 

do 

. do . 

. do . 

343G3 

. do . 

343G4 

. do . 

. do . 

343G5 

. do . 

343GG 

. do . 

. do . - . 

I . do . 

343G7 

. do . 

1 . do . 

313G8 

. do . 

. do . 

343G9 

. do . 

By  whom  col¬ 
lected. 

I.  1  jima. 

Do. 

C.  A.  Hark. 

II.  M.  Smith. 
Do. 

Do. 

A.  Owston. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

I)o. 

Do. 

Do. 

l)o. 

Do. 

Do. 

Do. 


a  Figs.  142-14(1  p.  151.  b  Description,  p.  151.  c  Description,  p.  152. 


POLYPEDATES  EIFFINGERI  «  (Boettger). 

1860.  Polypedates  bvrgerii  II  allow  ell,  Proc.  Phila.  Acad.,  I860,  p.  501  (“Loo 
Choo  Islands”)  (not  of  Schlegel). 

1895.  Rana  eiffingeri  Boettger,  Zool.  Anz.,  XVIII,  July  8,  1895,  p.  267  (type- 
locality,  “either,  and  probably,  from  Okinawa,  of  the  middle  group,  or 
from  Ohoshima,  of  the  northern  group;”  type,  Mils.  Senckenberg.,  Xo. 
1074a);  Offenbach.  Ver.  Xaturk.  33— 3(>  Ber.,  1895,  p.  104. 

As  I  have  no  specimen  of  P.  eiffingeri ,  1  give  below  a  translation  of 
Doctor  Boettger’ s  original  description  of  the  type  (fig.  147)  which, 
thanks  to  his  courtesy,  I  had  the  pleasure  of  examining  in  1898.  Like 
P .buergeri,  the  specimen  in  question  has  the  first  finger  much  shorter 
than  second  and  the  tibia  about  one-half  the  total  lengthof  head  and 
body. 


a  Named  for  Mr.  Georg  Eifilnger,  of  Frankfort  on  the  Main. 
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Original  description  of  typo  specimen. — Adult  female:  Museum 
Senckenbergianum,  No.  1074a;  Riu  Iviu  Islands. — Vomerine  series 
between  the  ehoame,  feebly  developed,  small,  oval,  separated  b}^  a 
very  wide  interval;  head  broader  than  body,  short, 
very  broad;  snout  short  triangular,  anteriorly  trun¬ 
cated;  eye  larger  and  more  protruding  than  in  P. 
buergeri  (Schlegel) ;  all  other  characters  as  in  the  latter, 
but  the  back  less  warty,  a  small  white  tubercle  on  the 
tibio-tarsal  joint  and  a  series  of  smaller,  isolated  white 
tubercles  along  the  posterior  edge  of  the  lower  arm  and 
the  tarsus,  and  the  posterior  legs  shorter;  the  adpressed 
hind  leg  reaches  with  the  tibio-tarsal  joint  to  the  ante¬ 
rior  border  of  the  eye  (in  P.  buergeri  to  the  nostril  or  to 
the  tip  of  the  snout);  the  digital  disks  somewhat  smaller  than  the 
tympanum.  Color  quite  similar,  but  the  posterior  aspect  of  the  femur 
lighter,  brownish  yellow,  with  large  blackish  spots  and  marblings. 

Dimensions 

Length  of  head  and  body . 

Length  of  head . 

Width  of  head  . . . . 

Tympanum . 

Fore  leg . 

Hind  leg . 

Tibia . 

Largest  digital  disk . . . 

Habitat. — Thus  far  only  known  as  occurring  in  the  Iviu  Iviu  Archi¬ 
pelago  at  large.  Hallowell  reports  Polypedates  burgerii  from  “Ou- 
sima”  and  the  “Loo  Choo  Islands,”  a  record  probably  referable  to  the 
present  species.  The  origin  of  the  type  is  not  known  exactly,  as- Mr. 
Sclimacker’s  Japanese  collector  visited  all  three  groups  in  the  Riu 
Kins,  but  Doctor  Boettger  regards  it  as  certain  that  the  specimen  in 
question  came  either  from  the  northern  or  the  middle  group,  with  the 
probability  in  favor  of  the  latter. 


mm. 

35 

12.5 

14 

2.25 

22 

57 

15 
2  a 


Fig.  147.— Polype- 

DATES  EIFFIN- 

geri.  About  1$ 
X  nat.  size.  Vo¬ 
merine  TEETH. 
Sketch  by  au- 

T  H  O  R  FROM 
TYPE  IN  SENCK- 

enberg  Museum. 


List  of  specimens  of  Polypedates  eiffingeri. 


Museum. 

No. 

Sex. 

Locality. 

When 

J  collected. 

By  whom  collected 
or  from  whom 
received. 

Senckenberg  . . 

.  1074a 

Female  a _ 

Riu  Kin  I sl.'inds  • _ 

B.  Sch  nmcker. 

a  Type;  description,  p.  154;  fig.  147. 


Boettger,  Offenbach.  Ver.  Naturk.  33-30  Ber.,  1895,  p.  ]05. 
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POLYPEDATES  JAPONICUS  (Hallowell). 


1S60.  Trains  japonicus  Hallowell,  Proc.  Phila.  Acad.,  18(50,  p.  501  (type-locality, 
Oshima,  northern  Riu  Ivins;  type,  U.S.N.M.  No.  7313;  Stimpson,  col¬ 
lector).— Okada,  Cat.  Vert.  Japan,  1891,  p.  6(5  (Okinawa  shirna). — 
Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  8G5;  author's  separate,  p.  16. 

1880.  Rana  macropits  Boulenger,  Proc.  Zool.  Soc.,  London,  1880,  p.  414  (substi¬ 
tute  name;  “Oho  shirna”);  Ann.  Mag.  Nat.  Hist.  (6),  X,  Oct.,  1892, 
p.  302  (Okinawa;  Holst,  collector). — Fritze,  Zool.  Jahrb.  Syst.,  VII, 
1S94,  p.  865;  author’s  separate,  p.  16. — Boettgrr,  Offenbach.  Ver.  Naturk. 
33-36  Ber.,  1895,  p.  103  (“Ohoshima  or  Okinawa.”) 

I  have  convinced  myself  by  a  careful  dissection  of  the  fingers  of  oi^e 
of  Hallowell’s  cot}rpes  of  Ixalus  japonicus  that  there  is  an  intercalated 
bone  between  the  penultimate  and  the  ultimate  phalanges,  and  that 
this  species,  therefore,  belongs  to  the  genus  Polypcdates  and  not  to 
Rana.  This  arrangement  of  the  tip  of  the  digits  is  also  quite  easily 


Figs.  148-153.— Polypedates  japonicus.  1J  X  nat.  size.  148,  top  of  head;  149,  side  of  head;  150, 
open  mouth;  151,  underside  of  hand;  152,  underside  of  foot;  153,  tip  of  digit.  No.  7313, 
U.S.N.M. 

discernible  from  the  outside,  the  peculiar  notch  between  the  disk  and 
the  penultimate  phalanx  being  veiy  conspicuous. 

The  vomerine  teeth  are  so  insignificant  that  at  a  first  inspection 
they  seem  to  be  absent.  Under  a  very  powerful  lens,  however,  a 
transverse  series  of  very  minute  teeth  is  discovered  close  to  the  ante¬ 
rior  border  of  the  choame.  This  justifies  the  reference  of  this  species 
to  Polypcdates  rather  than  to  Ixalus ,  or  Philautusa  Gistel,  as  the  name 
should  stand,  Ixalus  Dumeril  and  Bibron,  1S41,  being  preoccupied  by 
Ixalus  Ogilby,  Proc.  Zool.  Soc.  London,  1836,  p.  119. 

Description. — Adult  female;  U.S.X.M.  No.  7313  a;  Amami-o-shima, 
Riu  Kiu;  May,  1855;  W.  Stimpson,  collector  (figs.  14S-153).  Vome¬ 
rine  teeth  in  two  oblique,  very  indistinct  series  between  and  very 

aPhilautus  Gistel,  Naturg.Thierr.,  1848,  p.  x  (substitute  name  fur  Orchestes  Tschudi, 
1838,  which  is  also  preoccupied  by  llliger,  1807).  See  Stejneger,  Proc.  U.  S.  Nat. 
Mus.,  XXV1I1,  1905,  p.  346. 
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close  to  the  inner  border  of  the  choanse;  nostril  nearer  the  tip  of 
snout  than  the  eye;  interorbital  space  narrower  than  upper  eyelid; 
horizontal  diameter  of  tympanum  less  than  one-half  the  diameter  of 
the  eye;  fingers  free,  first  much  shorter  than  second;  disks  of  third 
fingers  largest,  less  than  half  the  diameter  of  tympanum;  webs  of  toes 
excised  to  distal  end  of  first  phalanx  of  fourth  toe;  subarticular 
tubercles  not  very  prominent  ;  inner  metatarsal  tubercle  small,  oval; 
no  outer  tubercle;  tibio-tarsal  articulations  reach  beyond  the  tip  of 
the  snout  more  than  half  the  width  of  the  head  when  hind  legs  are 
extended  forward  along  the  body,  and  when  bent  at  right  angles  to 
the  axis  of  the  body  the  same  joints  overlap  more  than  the  width  of 
the  interorbital  space;  skin  above  smooth  with  scattered  tubercles, 
which  are  more  numerous  on  the  sides,  and  various  veiy  narrow  and 
not  conspicuous  longitudinal  folds  which  anastomose  more  or  less 
and  form  two  shallow  crescents  on  the  shoulders,  with  the  convexity 
toward  the  median  line;  throat  and  chest  smooth;  rest  of  underside 
of  body,  as  well  as  posterior  aspect  of  the  femur  near  the  base,  coarsely 
granular;  a  fold  from  posterior  border  of  eye  over  tympanum  to 
above  insertion  of  fore  leg.  Color  (in  alcohol),  above  pale  drab  with 
brown  markings;  a  chevron  mark  on  top  of  head  across  the  middle  of 
upper  eyelids  with  the  angle  pointing  backward;  on  the  shoulders  two 
angular  marks  corresponding  to  the  glandular  folds,  a  dark  vertical 
band  from  front  of  eye  to  edge  of  lip,  and  a  longitudinal  one  from  eye 
over  upper  part  of  tympanum  to  shoulder  along  the  lower  edge  of  the 
glandular  fold;  legs  and  feet  cross-barred;  lower  lip  with  some  dark 
brown  spots;  a  dark  brown  longitudinal  line  in  front  of  upper  part 
of  overarm;  underside  otherwise  white. 


Total  length,  tip  of  snout  to  vent .  33 

Width  of  head.... .  11 

Fore  leg .  19 

Hind  leg  vent  to  tip  of  longest  toe .  G2 

Tibia... .  21 


The  adult  male  is  smaller;  U.S.N.M.  No.  7313  d,  same  locality,  date, 
and  collector,  measures  only  20  mm.;  a  eopulatory  pad  of  minute 
asperities  forms  a  swelling  on  top  and  side  of  the  metacarpal  of  first 
finger;  there  is  apparently  an  internal  vocal  sac  with  openings  on  both 
sides  of  the  mouth  back  of  the  tongue. 

Variation. — In  structure  and  proportions  there  is  very  little  varia¬ 
tion  observable.  The  coloration  is  also  on  the  whole  very  uniform, 
though  the  extent  and  intensity  of  the  dark  markings  vary  some¬ 
what;  thus  there  is  often  a  dark  line  connecting  the  angles  of  the 
scapular  marks,  and  in  some  there  is  an  elongated  lozenge-shaped 
mark  on  the  lower  back. 
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Habitat-  -Although  originally  recorded  by  Hallowell  as  from 
‘‘Japan/’  this  species  is  confined  to  the  Riu  Kins,  for  the  original 
label,  with  the  locality  “Ousinia,  Japan/’  is  still  in  the  bottle  with 
ITallowell’s  types  of  Lvalue  japonicus.  Boulenger,  in  referring  the 
species  to  Buna ,  redescribed  and  renamed  it  (as  there  was  already 
another  Rana  japonica)  from  a  specimen  in  the  British  Museum, 
obtained  by  Lieut.  Alfred  Carpenter,  R.  N.,  at  “Oho  Shima/’  and 
he  has  since  recorded  its  occurrence  in  Okinawa  shima.®  Two  speci¬ 
mens  in  the  Science  College  Museum  (Nos.  24  A  and  (j)  p  2)  from  the 
latter  localit}r  have  been  examined  by  me  and  compared  with  Hal¬ 
lo  well’s  types. 

List  of  specimens  of  Polypedates  japonicus . 


Museum. 

No. 

Sex. 

Locality. 

When  col¬ 
lected. 

By  whom  collected. 

U.S.N.M . 

Do . 

7313  a  j 
7313  b  i 

Female  a. . 

. do _ 

Amami-o-shima,  Riu  Kiu.. 

May,  1855 

tin 

W.  Stimpson. 

Do. 

Do. 

I)o. 

Do. 

Do. 

slh  tro  ■  cVi  4 

Do . 

7313  c  1 

. do _ 

. do . 

do 

Do . . 

7313  d 

Male  b . 

dn 

Do . 

7313  e  * 

. do _ 

. do . 

tin 

Do . 

7313  f 

. do _ 

. do..  . 

do 

Sci.  Coll.,  Tokyo.. 
Do . 

24  a  1 
(I)  r2 

Female. . . 

Okinawa  shima,  Riu  Kiu.. . 
Naha.  Okinawa 

1  1 

“Type;  description,  p.  155;  figs.  14S  153.  b  Description,  p.  156- 


POLYPEDATES  LEUCOMYSTAX  b  ( Gravenhorst). 

1829.  Ilyla  leucomystax  Gravenhorst,  Delic.  Mils.  Vratislav.,  p.  26  (type-local¬ 
ity,  Java;  type  in  Breslau  Mas.;  Kuhl,  collector).—  Rhacophorus  leuco¬ 
mystax  Boulenoer,  Proc.  Zool.  Soc.  London,  1889,  p.  29  (southern  China 
and  eastern  Himalayas  to  Malay  peninsula  and  archipelago). 

1829.  Ilyla  sexvirgata  Gravenhorst,  Delic.  Mus.  Vratislav.,  p.  28  (type-locality, 
Java;  type  in  Breslau  Mus.;  Reinwardt,  collector). 

1835.  Ilyla  quadrilincata  WTegmann,  Nova  Acta  Acad.  Leop.  Carol.,  XVII,  Pt. 
1,  p.  260,  pi.  xxn,  fig.  1  (type-locality,  Manila,  P.  I.;  Meyen,  collector). 

1841.  Polypedates  rugosus  Dumeril  and  Bibron,  Erpet.  Gen.,  VIII,  p.  520  (type- 
localities,  Java  and  Manila;  types  in  Paris  Mus.). 

1858.  Polypedates  maculatus  Guenther,  Cat.  Batr.  Sal.  Brit.  Mus.,  p.  78  (part: 
China;  Philippines). 

1860.  Polypedates  megaccphalus  Hallo  well,  Proc.  Phila.  Acad.,  1860,  p.  507 
(type-locality,  Hongkong). 

1882.  Rhacophorus  maculatus  var.  quadrilincata  Boulenoer,  Cat.  Batr.  Sal.  Brit. 
Mus.,  p.  84  (Singapore,  Java,  Philippines,  Formosa). 

1885.  Ilylorana  longipes  Fischer,  Archiv  Naturg.,  LI,  Pt.  1,  p.  47  (type-locality, 
Pagat,  southeast  Borneo;  type  in  Brit.  Mus.;  Grabowskv,  collector). 

1889.  Rhacophorus  leucomystax  var.  sexvirgata  Boulenoer,  Proc.  Zool.  Soc.  Lon¬ 
don,  1889,  p.  30. 

Description. — Adult  female;  Brit.  Mus.  No.  70.0.20.27;  Formosa; 
Matthew  Dickson,  collector.  Vomerine  teeth  in  two  nearly  straight 


a  Proc.  Zool.  Soc.  London,  1892,  p.  302. 
b  From  AsvkoS,  bright,  white;  javdra%,  upper  lip. 
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rows  between  the  clioamv,  contiguous  with  the  latter  and  separated 
from  each  other  by  a  space  as  wide  as  the  choaiue;  nostrils  nearer 
tip  of  snout  than  eyes;  upper  eyelids  only  two-thirds  the  interorbital 
space;  diameter  of  tympanum  about  three-fourths  that  of  the  eye; 
fingers  with  barely  a  rudiment  of  web  ;  first  finger  shorter  than 
second  by  half  the  diameter  of  the  disk,  which  is  more  than  half  that 
of  the  tympanum;  toes  about  half  webbed,  inner  metatarsal  tubercle 
much  smaller  than  digital  disks;  no  outer  tubercle;  tibio-tarsal 
joint  extends  beyond  the  tip  of  the  snout;  skin  nearly  smooth  above 
and  on  throat  and  chest,  strongly  granular  on  belly  and  underside 
of  thighs;  a  sharp,  narrow  fold  from  posterior  corner  of  eye  in  a 
straight  line  over  tympanum,  ending  rather  abruptly  some  distance 
past  the  insertion  of  the  fore  limb.  Color  (in  alcohol),  pale  brownish 
gray  above,  with  four  obscure  longitudinal  brownish  bands,  the 
lateral  ones  broader  and  originating  on  the  anterior  portion  of  the 
upper  eyelids,  the  median  ones  narrower,  originating  on  the  snout 
and  apparently  confluent  on  the  sacrum;  a  narrow  blackish  line 
runs  from  the  tip  of  snout  through  the  nostrils,  middle  of  eyes,  and 
over  the  tympanum  just  underneath  the  postocular  fold;  on  the  flanks 
a  few  distinct  blackish  reticulations;  edge  of  jaws  whitish,  accentuated 
by  a  very  narrow  line  of  dark  brownish. 


Total  length,  tip  of  snout  to  vent .  58 

Snout  to  eye .  11 

Snout  to  posterior  border  of  tympanum . 22 

Nostril  to  eye .  -  -  8 

Diameter  of  eye .  .  7 

Diameter  of  tympanum .  5 

Interorbital  width: .  7 

Fore  leg . . . - .  86 

Tibia .  ’82 

Digital  disks .  8.75 


Habitat. — Poly pedates  leucomystax  is  said  to  inhabit  1 'Southern 
China  and  Eastern  Himalayas  to  the  Malay  peninsula  and  archi¬ 
pelago.”  The  striped  form,  supposed  to  be  only  a  color  variety/-' 
has  been  found  in  Java,  Sumatra,  Singapore,  the  Philippines,  and  in 
Formosa,  a  specimen  from  the  latter  island,  collected  bv  Mr.  Matthew 
Dickson,  being  in  the  British  Museum. 

«Mr.  S.  S.  Flower,  who  studied  Polypcdatcs  leucomystax  alive  in  the  Malay  penin¬ 
sula,  says  that  the  striped  specimens  do  not  represent  “even  a  true  variety,  as  the 
dark  lines  appear  conspicuously  and  disappear  entirely  in* the  same  individual.  If 
killed  with  or  without  the  lines  visible  they  remain  so  in  spirit.  In  Singapore  at 
different  times  I  noticed  many  young  frogs  which  had  just  left  the  water,  all  of  which 
had  the  dark  lines  visible;  these  disappear  as  the  animal  grows,  only  to  reappear 
temporarily  in  the  adult.”  (Proc.  Zool.  Soc.  London,  1S96,  p,  906.) 
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List  of  specimens  of  Poly  pedal  cs  leuromystax . 

Museum.  No.  Sex.  Locality.  When  col-  By -whom  col¬ 
lected.  lected. 

Brit.  Mus .  79.0.20.27  Female  a _  Formosa . . .  M.  Dickson. 

a  Description,  p.  157. 

TADPOLES. 

The  characters  of  the  larvae  of  the  tailless  batrachians  of  Japan  and 
adjoining  territory  have  received  no  attention  thus  far.  Boulen- 
ger  has  given  the  study  of  the  European  forms  special  attention, 
and  Flower  has  described  several  eastern  Asiatic  species.  From 
Boulenger’s  key  to  the  European  tadpoles0  and  Flower’s  descrip¬ 
tions  it  is  possible  to  draw  up  a  general  scheme  of  the  Japanese  forms, 
by  which  at  least  the  genera  may  be  recognized.  Upon  this  basis  it 
will  then  be  comparatively  easy  for 
the  resident  naturalists  to  gradually 
extend  the  key  to  include  all  the 
species. 

It  will  be  necessary  for  this  pur¬ 
pose  to  give  a  brief  account  of  the 
morphological  characters  which  are 
utilized  for  the  distinction  of  these 
larvae.  The  following  is  therefore 
condensed  from  Boulengers  excel¬ 
lent  chapter  on  the  tadpoles  in  the 
work  alluded  to  above. 

Tadpoles  for  identification  are 
preferably  selected  after  the  bud¬ 
ding  of  the  hind  legs  and  before  the 
appearance  of  the  front  legs. 

By  body  is  meant  head  and  body  together,  and  its  longitudinal 
measurement  is  taken  to  the  origin  of  the  hind  limbs.  Depth  of 
tail  includes  crests. 

By  mouth  (fig.  154)  is  understood  the  opening  with  its  horny 
beak,  not  unlike  that  of  a  cuttlefish,  as  well  as  the  surrounding, 
funnel-shaped  lip.  This  may  be  entirely  bordered  by  fleshy  papillae, 
or  these  may  be  restricted  to  the  sides,  or  to  the  sides  and  the  lower 
border.  The  inner  surface  of  the  lip  is  furnished  with  ridges  armed 
with  series  of  minute,  bristle-like,  erect,  horny  teeth.  By  drawing 
an  imaginary  line  across  the  mandibles,  the  lip  may  be  divided  into 
an  upper  and  a  lower  portion,  the  series  of  teeth  above  the  upper 
mandible  being  termed  upper  labial,  those  below  the  lower  mandible 


Fig.  154.  Open  mouth  of  tadpole  of  Raxa 
TEMPORARIA.  15  X  NAT.  SIZE,  bo,  BUCCAL 
ORIFICE;  Ip,  LABIAL  PAPILL.E;  m,  UPPER, 
m'  LOWER  mandible;  t,  SERIES  of  teeth 
on  UPPER  LIP;  V,  SERIES  OF  TEFTH  ON  LOWER 

lip.  (Adapted  from  Proc.  Zool.  Soc. 
London,  1891,  pl.  xlv,  fig.  3.0 


Taill.  Batr.  Europe,  pp.  105-109. 
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being  lower  labial.  These  are  described  as  first,  second,  third,  etc., 
proceeding  from  the  outer  border  toward  the  beak  in  both  the  upper 
and  lower  sections  of  the  lip.  The  first  series,  either  in  the  upper  or 
155  150  lower  section,  may  be  mar¬ 

ginal  or  may  be  within  the 
border,  which  is  then  occu¬ 
pied  by  fleshy  papillae.  The 
arrangement  of  the  series  is 
expressed  by  a  formula:  §, 
for  instance,  indicating  the 
number  in  the  upper  and 
lower  sections,  the  line  cor¬ 
responding  to  the  beak. 


sp. 


By  spiraculum  (figs.  155- 
156)  is  understood  the  open¬ 
ing  or  tube  by  which  the 
water  is  expelled  from  the 
bronchial  chambers.  In  our 
species  it  is  located  either  on 
the  left  side  or  in  the  me¬ 
dian  line  on  the  breast. 

The  anal  opening  (figs. 
155-156)  is  also  a  tube  situ¬ 
ated  at  the  beginning  of 
the  tail  either  in  the  middle 
line  or  laterally  beside  the 
origin  of  the  lower  caudal 
crest. 

The  openings  of  numerous 
sensory  ducts  form  more  or  less  complicated  systems  of  lines  on  head 
and  body,  and  are  of  some  systematic  value.  A  glandular  streak 
extending  from  the  nostril  toward  the  eye  is  the  lachrymal  canal . 


Figs.  155-150.— Lower  view  of  tadpoles,  showing  lo¬ 
cation  of  spiraculum  and  anal  opening.  155,  Dis- 
coglossoid  (costate)  toad;  150,  IIyla.  sp,  spiracu¬ 
lum;  an,  anus.  (From  Boulenger,  Proc.  Zool.  Soc. 
London,  1891,  p.  590.) 


157 


Figs.  157-159.— Mouth  of  tadpoles.  10  X  nat.  size.  157,  Bombina  salsa;  158,  Hyla  arborea. 
15  X  nat.  size.  159,  Bufo  bufo.  (From  Boulenger,  Proc.  Zool.  Soc.  London,  1891,  pl.  xlvii, 
fig.  5a;  pl.  xlvi,  figs.  Ia  and  4a.; 
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PRELIMINARY  KEY  TO  THE  TADPOLES. 

a1  Mouth  with  horny  beak;  series  of  horny  teeth,  more  or  less  surrounded  by  papilla;. 
61  Spiraculum  in  the  mid-ventral  line  (fig.  155);  labial  teeth  in  two  or  more  rows  in 

nearly  every  series . Bombina  ( bombina ,  salsa ,  tig.  157) 

b2  Spiraculum  on  the  left  side  of  the  body  (fig.  15(5);  labial  teeth  in  one  row  in  each 
series. 

c1  Anus  median -(fig.  155);  spiraculum  directed  backward;  lower  lip  only 
papillose  at  the  corners. 

Bafo  ( bufo ,  fig.  159;  nridis;  valamita;  melanosticius  [Flower,  Proc.  Zool. 

Soc.,  1890,  pi.  xli v,  fig.  3]) 
c2  Anus  dextral,  fig.  156;  spiraculum  directed  backward  and  upward;  papilla 
continuous  along  lower  lip  or  only  narrowly  interrupted  in  the  middle. 
dl  Anus  opening  above  the  lower  edge  of  the  tail;  upper  caudal  crest  extending 
far  forward  on  the  back  almost  to  between  the  eyes  .  Ilyla  ( arborea .  fig.  158) 
d 3  Anus  opening  close  to  the  lower  edge  of  the  tail;  upper  caudal  crest  not 
extending  forward  beyond  the  vertical  of  the  spiraculum. 
e1  Papillose  series  bordering  lower  lip  uninterrupted  in  the  middle.  .Rana. 
fl  ^Tpper  lip  not  bordered  by  papilla1;  beak  white,  more  or  less  broadly 
bordered  with  black. 

gl  Series  of  labial  teeth  “  01  ^ 

J  3 

R.  wacrodon  [Flower  P.  Z.  S.,  1899,  pi.  lix,  fig.  1];  esculent  a;  arvalis. 
g2  Series  of  labial  teeth  °  . R .  tempomria,  fig.  154;  agilis. 

p  Upper  lip  bordered  by  papillae  like  lower  one;  beak  entirely  black. 

R.  tigerina  [Flower,  P.  Z.  S.,  1899,  pi.  lix,  fig.  2] 
e 2  Papillose  border  of  lower  lip  narrowly  interrupted  in  the  middle. 

Polypcdatcs  lencomystax  [Flower,  P.  Z.  S.,  1896,  pi.  xliv,  fig.  2;  1899, 

pi.  lix,  fig.  3] 

a 2  Mouth  without  hard  beak,  labial  teeth,  or  papilla1,  consisting  of  a  simple  upper 
lip  and  a  contractile  lower  one _ _  _  Microhyla  ornata  [Flower  P.  Z.  S.,  1899,  pi. 

LX,  fig.  1] 

Class  REPTILIA. 

1768.  Reptilia  Lai  renti,  Synops.  Kept..,  p.  19  (compare  p.  6). 

1820.  Pholidota  Merrem,  Tent.  Syst.  Ample,  p.  5. 

1826.  Monopnoa  Fitzixger,  Neue  ('lassif.  Kept.,  p.  3. 

1841.  Ilaplopnoa  Leuckart,  Zool.  Bnichst.,  11,  p.  31. 

The  existing  reptiles  are  divided  by  Dr.  II.  F.  Osborn  into  two  sub¬ 
classes,  Diapsida  and  Synapsida.  To  the  latter  belongs  only  one 
existing  order,  viz,  the  turtles  ( Testudinata ),  which  are  characterized 
by  having  the  scapular  arch  internal  to  the  ribs,  while  in  the  three 
existing  orders  of  the  Diapsida  it  is  external.  These  orders  are:  Cro- 
codiiini  (also  called  Loricata  or  Emydosauria) ,  characterized  by  two- 
headed  ribs;  Rhynchocephalia ,  represented  by  a  single  surviving  genus 
in  New  Zealand  (Splienodon),  superficially  resembling  a  lizard,  but 
distinguished  from  the  next  order  by  having,  among  other  characters, 
the  quadrate  bone  immovably  fixed  to  the  adjacent  cranial  elements 
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by  suture,  while  in  the  Squamata,  embracing  snakes  and  lizards,  it  is 
loosely  articulated  with  the  cranium  at  the  proximal  end;  the  last 
two  orders  have  one-lieaded  ribs. 

As  stated,  recent  Bit  ynchoce  pit  alia  occur  only  in  New  Zealand,  and 
the  crocodiles  are  not  known  with  certainty  to  enter  our  territory,  in 
which  consequently  only  the  Squamata  and  the  Testudinata  are  found. 
These  two  orders  are  always  easily  distinguished  by  their  external  ap¬ 
pearance  alone,  the  solid  encasement  of  the  turtles  in  their  bony  shell, 
covered  by  horny  plates  or  a  soft  skin,  being  a  character  quite  sufficient. 
Moreover,  the  presence  of  teeth  in  the  squamate  order  contrasts 
easily  with  the  toothless  horn-sheathed  jaws  of  the  turtles. 

1903.  Diapsida  H.  F.  Osborn,  Science  (n.  s.),  XVII,  Fel>.  10,  1903.  p.  270. 

Order  SQUAMATA. 

181 1.  Squamata  Oppel,  Ordn.  Rept.,  p.  14. 

1825.  Squamosa  Latreille,  Fain.  Nat.  Regno  Aniin.,  p.  93. 

1831.  Ophidosaurii  Eichwald,  Zool.  Specialis,  111,  p.  L08. 

1854.  Streptostylica  Staxxii  s,  Hand]).  Zootom.,  11,  Wirbclth..  Pt.  2,  Amph.,  p.  5. 

1860.  Lepidosauria  Haeckel,  Gen.  Morphol.,  LI,  p.  exxxvi. 

1898.  Sauria  Gadow,  Classif.  Vertehr.,  p.  24. 

Besides  the  chameleons,  which  form  a  suborder  by  themselves  ( Pren - 
dentia ,  or  llliiptoglossi),  but  do  not  occur  east  of  India,  the  order 
Squamata  consists  of  two  suborders — the  lizards  (Sauria)  and  the 
snakes  (Serpentes).  The  anatomatical  characters  which  distinguish 
them  consist  chiefly  in  the  separate  condition  of  the  rami  of  the  lower 
jaw  in  the  snakes,  while  they  are  solidly  united  in  the  lizards;  in  the 
total  absence  even  of  vestiges  of  a  pectoral  arch  in  the  snakes;  and  in 
the  closing  of  the  brain  case  anteriorly  in  the  latter.  There  are  no 
external  characters  which  will  in  all  cases  separate  a  snake  from  a 
limbless  lizard,  except  that  in  the  latter  the  tongue  is  not  retractile 
into  a  basal  sheath,  while  in  most  cases  they  possess  distinct  eyelids 
and  ear-openings,  both  wanting  in  the  snakes.  All  the  lizards  within 
the  region  here  treated  of  have  four  limbs  and  are  thus  easily  distin¬ 
guished  from  the  snakes. 


Suborder  SAURIA. 

1788.  Lacertpe  Batscii,  Anleit.  Kenntn.  Thiero  Mineral.,  I  (p.  437). 

1802.  Sauria  Macartney,  in  Ross’  Transl.  Cuvier's  Lect.  Comp.  Anat.,  I,  tab.  hi. 

1803.  Sauri  Daudix,  Hist.  Nat.  Rept.,  V,  tabl.,  p.  8. 

1804.  Sauni  Latreille,  Nouv.  Diet.  d’Hist.  Nat.,  XXIV,  tabl.  meth.,  p.  61. 
1828.  Pneu nmiuromoJgaci  Ritgex,  Nova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  274. 
1828.  Saurx  Wagler,  Isis,  1828,  p.  800. 

1831.  Lacertma  Mueller,  Tiedem.  et  Trevir.  Zeitschr.  Phys.,  IV,  p.  — . 
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1839.  S (lures  Swainson,  Nat.  llist.  (Mass.  Fish.  Ani]>li.  Kepi.,  II  i  Gardner's  ( *ab. 

Eneyel.),  p.  148. 

1S42.  Laccrhlia  Owen,  Rep.  Brit.  Ass.  Adv.  Sci.  Plymouth  Meet.,  1811  {p.  144). 

1845.  Saura  Gray,  Out.  Liz.  Brit.  Mus.,  p.  3. 

1849.  Porpopoda  Mayer,  Rheinlaend.  und  Westphal.  Yerliandl.,  Yl  (p.  177). 

1857.  Lcpidota  Jan,  Cemii  Mus.  Milano,  p.  37. 

188G.  Engl  ossa  Gill,  Kep.  Smithson.  Inst.,  1885,  p.  801. 

189S.  Autosauri  Haeckel,  in  Gadow,  (Massif.  Yertebr.,  1898,  p.  24. 

The  saurian  fauna  of  Japan  is  very  fragmentary,  containing  at 
most  30  species  belonging  to  only  4  families.  It  is  very  suggestive  that 
the  bulk  of  this  number  belongs  to  the  two  families  Gekl'onidse  and 
Scincidse ,  which  are  nearly  cosmopolitan  in  their  distribution.  Mem¬ 
bers  of  these  families,  moreover,  seem  to  be  more  easily  transported 
to  distant  islands  than  almost  any  other  lizards.  Thus,  among  the 
species  occurring  in  Japanese  territory,  Ilemidactylus  fremitus  occurs 
throughout  the  islands  and  along  the  shores  of  the  western  Pacific, 
from  Korea  to  Australia,  the  entire  Indian  Ocean,  and  even  in  St. 
Helena,  in  the  Atlantic  Ocean,  while  the  Cryptoblepharus  poccilopleums 
has  a  distribution  even  more  extended.  The  most  remarkable  range, 
however,  is  that  of  Leiolopisma  Interfile,  which  furnishes  one  of  the 
most  extraordinary  instances  of  disconnected  distribution,  as  the 
specimens  of  the  East  Asiatic  colony  seem  to  be  practically  indis¬ 
tinguishable  from  those  occurring  in  North  America  east  of  the 
Rocky  Mountains. 

The  herpetological  fauna  of  Formosa  is  as  yet  too  little  known  to 
allow  us  to  make  any  generalization  as  to  the  route  by  which  the 
Indo-Malayan  species  have  reached  the  Riu  Kiu  Islands 

Of  the  rather  numerous  superfamilies  into  which  the  lizards  may 
be  divided,  only  three  are  represented  in  Japan  and  neighboring 
countries,  viz,  the  GeJekonoidesc ,  the  Agamoidese,  and  the  Laeertoidese, 
the  first  two  with  one  family  each,  the  latter  with  two,  the  Lacertkhe 
and  the  Scincidse.  Some  of  their  main  characters  are  included  in 
the  following: 


TABLE  OF  SAURIAN  FAMILIES  IN  JAPAN,  ETC. 

ax  Tongue  smooth,  or  with  villose  papilla*. 

bl  (Gekkonoide.e).  No  postorbital  or  postfronto-sqnamosal  arches;  clavicle  dilated 

proximally . Gekkoniile,  p.  104 

b 2  (Agamoide.e).  Postorbital  and  postfronto-sqnamosal  arches  present;  clavicle  not 

dilated  proximally .  Wiamid.e,  p.  1S2 

a 2  (Lacertoide.e).  Tongue  covered  with  imbricate  scale-like  papilla*  or  with  oblique 
papillose  folds. 

bx  Premaxillary  double;  body  with  osteodermal  plates . Scincid.e,  p.  193 

b2  Premaxillary  single;  no  osteodermal  plates . Lacertid.e,  p.  228 

Taking  cognizance  of  external,  easily  verified  characters  only,  the 
species  occurring  within  our  area  may  be  referred  to  their  respective 
families  by  the  following: 
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ARTIFICIAL  KEY  TO  THE  FAMILIES  OF  LIZARDS  OCCURRING  IN  JAPAN  AND  ADJACENT 

TERRITORY." 

a1  No  large  symmetrical  shields  on  top  of  head. 

bl  Digits  dilated;  no  movable  eyelids;  tympanum  exposed . Gekkonid.e,  p.  164 

b 2  Digits  compressed;  movable  eyelids;  tympanum  concealed  .  ..Agamid.e,  p.  182 
a 2  Top  of  head  with  large  symmetrical  shields. 

bl  Ventral  scales  cycloid,  arranged  quincunrially . Scincid.e,  p.  193 

b2  Ventral  scales  squarish,  in  longitudinal  and  transverse  series. .  .Lacertidje,  p.  228 

Family  GEKKONIIXE. 

The  Geckos  are  lizards  with  smooth  or  papillose  tongue,  dilated 
clavicles  and  biconcave  vertebra?;  mostly  without  movable  eyelids 
and  with  vertical  pupil;  toes  variously  modified  or  dilated  into  more 
or  less  adhesive  organs. 

A  large  family  they  are  represented  in  all  the  hotter  portions  of  the 
globe,  but  are  most  numerous  in  the  Indian  and  Australian  regions. 
In  the  area  covered  by  this  work  only  four  or  five  genera  have  been 
found.  Owing  to  the  ease  with  which  the  geckos  may  be  accidentally 
transported  from  place  to  place,  they  are  often  introduced  uninten¬ 
tionally  into  new  localities  by  human  agency. 

Probably  most  of  the  species  are  nocturnal,  and  owing  to  the  con¬ 
struction  of  the  toes  are  enabled  to  run  with  ease  on  smooth  perpen¬ 
dicular  surfaces.  Some  species  emit  a  chuckling  sound  resembling 
the  word  “gecko,”  hence  their  name.  They  lay  round  eggs  with  a  hard, 
white  shell. 

Swinhoe  has  given  a  spirited  account  of  the  habits  of  the  common 
Japanese  house  gecko  as  observed  by  him  in  Formosa,  which  deserves 
to  be  reproduced  here.6 

In  running  over  the  perpendicular  face  of  the  wall  they  keep  so  close  and  their 
movements  are  made  so  quickly  with  one  leg  in  advance  of  the  other  that  they  have 
the  appearance  at  a  distance  of  gliding  rather  than  running.  The  tail  is  somewhat 
writhed  as  the  body  is  jerked  along,  and  much  so  when  the  animal  is  alarmed  and 
doing  its  utmost  to  escape;  but  its  progress  even  then  is  in  short  runs,  stopping  at 
intervals  and  raising  the  head  to  look  about  it.  If  a  fly  perch  on  the  wall  it  cau¬ 
tiously  approaches  to  within  a  short  distance,  then  suddenly  darts  forward,  and 
with  its  quickly  protruded  glutinous  tongue  fixes  it.  Apart  from  watching  its  curious 
maneuvers  after  its  insect  food,  the  attention  of  the  most  listless  would  be  attracted 
by  the  singular  series  of  loud  notes  these  creatures  utter  at  all  hours  of  the  day  and 
night,  more  especially  during  cloudy  and  rainy  weather.  These  notes  resemble  the 
syllables  "chuck-chuck*’  several  times  repeated,  and,  from  their  more  frequent 
occurrence  during  July  and  August,  are,  1  think,  the  call  notes  of  the  male  to  the 
female.  During  the  greater  part  of  the  day  the  little  creature  lies  quiescent  in  some 
cranny  among  the  beams  of  the  roof  or  in  the  wall  of  the  house  where,  however,  it  is 
ever  watchful  for  the  incautious  fly  that  approaches  its  den,  upon  whom  it  darts  forth 


"For  nomenclature  of  head-shields  of  lizards,  see  p.  194,  figs.  176-178. 
b  Swinhoe,  Ann.  Mag.  Nat.  Ilist.  (3),  XII,  1863,  pp.  222-223. 
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with  but  little  notice.  But  it  is  by  no  means  confined  to  the  habitations  of  men. 
Every  old  wall  and  almost  every  tree  possesses  a  tenant  or  two  of  this  species.  It  is 
excessively  lively,  and  even  when  found  quietly  ensconced  in  a  hole,  generally  man¬ 
ages  to  escape— its  glittering  little  eyes  (black,  with  yellow  ocher  iris)  appearing  to 
know  no  sleep;  and  an  attempt  to  capture  the  runaway  seldom  results  in  more  than 
the  seizure  of  an  animated  tail,  wrenched  off  with  a  jerk  by  the  little  fellow  as  it  slips 
away,  without  loss  of  blood.  The  younger  individuals  are  much  darker  than  the 
larger  and  older  animals,  which  are  sometimes  almost  albinos.  *  *  * 

I  have  found  the  eggs  of  this  gecko  in  holes  in  walls  or  among  mortar  rubbish. 
They  usually  lie  several  together,  are  round,  and  did  not  seem  to  me  to  offer  any 
appearance  other  than  those  of  ordinary  lizards.  The  young,  when  first  hatched, 
keep  much  to  themselves  under  stones  in  dark  cellars,  where  they  live  until  they 
attain  two-thirds  the  size  of  the  adults.  At  this  stage  they  begin  to  show  out  in  con¬ 
spicuous  places,  but  always  evince  alarm  at  the  approach  of  their  older  brethren; 
for  what  reason,  I  could  not  make  out. 

KEY  TO  THE  GENERA  OF  GEKKOX1DJE  INHABITING  JAPAN  AND  ADJACENT  TERRITORY. 

a1  Infradigital  plates  in  a  single  series;  the  free  distal  joint  at  the  extremity  of  the 
digital  expansion. 

61  Digits  with  but  a  slight  rudiment  of  web  at  base;  no  lateral  parachute-like  expan¬ 
sion  . Gekko ,  p.  165 

b 2  Digits  entirely  webbed;  wide  lateral  parachute-like  dermal  expansion  to  body, 

limbs,  and  tail . ’ _ Ptyehozoon,  p.  170 

a 2  Infradigital  plates  in  a  double  series,  the  distal  joint  rising  from  within  the  extrem¬ 
ity  of  the  digital  expansion. 
bl  Inner  digit  with  a  compressed  clawed  phalanx. 

cl  Digits  free;  body  without  lateral  dermal  expansion . Hemidactylus,  p.  172 

c2  Digits  half  webbed;  body  with  a  much  developed  lateral  dermal  expansion. 

Cosymbotus,  p.  178 

b2  Inner  digit  clawless . Peropus,  p.  180 

Genus  GEKKO0  Laurenti. 

1768.  Gekko  Laurenti,  Synops.  Rept.,  p.  43  (type,  G.  verticillatus). 

1800.  Gecko  Cuvier,  Lemons  d’Anat.  Comp.,  I,  tabl.  in  (emendation). 

1810.  Gems  Rafinesque,  Caratteri,  p.  9  (emendation). 

1826.  Platydactylus  Fitzinger,  Neue  Classif.  Rept.,  p.  13  (same  type)  (not  of 
Oken  1817). 

1833.  Lomatodactylus  x an  der  IIoeven,  Handb.  Dierk.,  II,  Pt.  2,  p.  342  (type,  L. 
vittatus). 

1843.  Scelotretus  Fitzinger,  Syst.  Rept.,  p.  101  (type,  G.  vittatus). 

GEKKO  JAPONICUS  (Dumeril  and  Bibron). 

YAMORI. 

Plate  XIII. 

1836.  Platydactylus  japonims  Dumeril  and  Bibron,  Erpet.  Gen.,  Ill,  p.  337 
(type-locality,  Japan;  types  in  Paris  Mus.). — Dumeril,  Cat.  Metli.  Rept. 
Mus.  Paris,  I,  1851,  p.  37. — Gecko  japonicus  Guenther,  Rept.  Brit. 
India,  1S64,  p.  103  (southern  Japan;  Chusan,  China;  Formosa).—  Hilgen- 
dorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  113. — Boulenger,  Cat. 

A  name  derived  from  the  sound  made  by  several  species. 
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Liz.  Brit.  Mus.,  1,  1885,  p.  188  (Japan;  Iviukiang  Mts.,  Chefu,  Shanghai, 
Szechuen,  Ningpo,  Hongkong,  China;  Formosa). — Okada,  Cat.  Vert.  Jap., 
1891,  p.  71  (Tokyo;  OImkuzen,  etc.,  Okinawa). — Boettger,  Kat.  Kept. 
Mus.  Senckenberg. ,  1,  1893,  p.  34  (Japan;  Hongkong,  Canton,  Shanghai, 
Prov.  Guan-dung,  China).  Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860; 
author’s  separate, p.  11  (Tokyo;  Okinawa ). — Geklco  japonicus  Stejneger, 
Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  218  (Taipa,  Formosa). 

1838.  Plat  y  dactylics  jamori  Temminck  and  Schlegel,  Fauna  Japon.,  Rept.,  p. 
103  (type-locality,  southern  Japan;  types  in  Leiden  Mus. ;  Siebold,  col¬ 
lector).-  Bleeker,  Natuurk.  Tijdschr.  Nederland.  Indie,  XVI,  1858,  p. 
204  (name  only).— Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  1,  I860, 
pp.  109,  112  (Nagasaki). — Gecko  (Platy  dactylics)  jamori  Temminck  and 
Schlegel,  Fauna  Japon.,  Kept.,  1838,  pp.  136,  139,  Saur.  Batr.,  pi.  n, 
figs.  1-4.^ 

1S42.  Gecko  chinensis  Gray,  Zool.  Misc.,  p.  57  (type-locality,  China;  type  in  Brit. 
Mus.;  J.  Reeves,  collector). — Plat y dactylics  chinensis  Martens,  Preuss. 
Exped.  Ost-Asien,  Zool.,  I,  1876,  p.  374  (Nagasaki). 

1842.  Ilemidactylus  cianus  Cantor,  Ann.  Mag.  Nat.  Hist.,  IX,  Aug.  1842,  p.  482 
(type-locality,  Chusan,  China;  types  in  Brit.  Mus. ;  Cantor,  collector). 

1863.  Gecko  swinhonis  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  p.  222  (Taiwan  fu, 
Formosa;  habits)  (nonicn  nudum,  not  of  Guenther  1S64). 

1891.  Platy dactylics  yamori  Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  V,  p.  239 
(Tokyo;  not  in  Yezo). 

1902.  Gehyra  intermedia  Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  1S3  (type- 
locality,  probably  Okinawa  shima;  type  in  Wistar  Inst.  Phila.  No.  572, 
orig.  No.  46;  Furness  and  Hiller,  collectors). 

The  specimens  from  Tsushima  and  Fusan,  Korea,  are  identical 
with  the  Japanese  specimens,  showing  no  tendency  toward  GekJco 
swinhonis b  from  Northern  China.  The  latter  differs  in  having  very 
few  dorsal  tubercles,  median  pair  of  chin-shields  smaller,  and  scarcely 
any  trace  of  web  between  the  toes. 

Description  (figs.  1G0-163). — Adult  male;  U.S.N.M.  No.  31821; 
Yamagawa,  Province  of  Satsuma,  Iviusiu;  June  14,  1903;  Hugh  M. 
Smith,  collector. — Rostral  squarish,  about  twice  as  wide  as  high, 
bounded  above  by  two  large  internasals  and  two  small  scales 
between  the  latter,  the  superior  angles  entering  the  nostrils;  nostril 
between  first  supra  labial,  rostral,  large  internasal,  and  three  smaller 
shields  above  and  behind;  distance  between  nostril  and  eye  equals 
distance  between  eye  and  ear-opening;  diameter  of  eye  a  little  more 

a  Reproduced  in  this  work  on  Plate  XIII. 

b  1864.  Gecko  swinhonis  Guenther,  Rept.  Brit.  India,  p.  104,  pi.  xii,  fig.  A  (type- 
locality,  Peking;  type  in  Brit.  Mus.;  Swinhoe,  collector). — Boulenger, 
Cat.  Liz.  Brit.  Mus.,  I,  1S85,  p.  189  (Peking). — Mueller,  Verh.  Naturf. 
Ges.  Basel,  VII,  Pt.  3,  1885  (Tien-tsin). 

18;  /.  Gecko  japonicus  Moellendorff,  Journ.  N.  China,  Br.  R.  Asiat.  Soc.  (n.  s.), 
XI,  p.  104  (Prov.  Chili.  China)  (not  of  Dumeril  and  Bibron). — Mehely, 
Zicliy’s  Dritte  Asiat.  Forschungsr.,  II,  1901,  p.  44,  pi.  vi,  figs.  1-2  (Peking). 

1885.  Gecko  swinhoei.  Boettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  p.  139; 
26-28  Ber.  188S,  p.  61  (Miau-feng-shan,  near  Peking);  Kat.  Rept.  Mus- 
Senckenberg.,  I,  1893,  p.  35. 
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than  half  the  distance  between  eve  and  tip  of  snout;  ear-opening 
small,  oval,  less  than  one-half  the  diameter  of  the  eye;  eleven  upper 
labials;  mental  pentagonal,  scarcely  larger  than  the  adjacent  lower 
labials;  nine  lower  labials;  behind  mental  a  pair  of  median,  some¬ 
what  elongated  chin-shields,  on  either  side  of  which  another  similar 
shield  of  about  the  same  size;  behind  these  several  polygonal  smaller 
shields;  whole  upper  surface  covered  with  granules,  those  on  the 
snout  considerably  larger;  among  the  granules,  from  the  eyes  back¬ 
ward  to  the  root  of  the  tail,  numerous  small,  rounded  tubercles,  their 
mutual  distance  averaging  about  one-half  the  diameter  of  the  eye, 
not  arranged  in  regular  longitudinal  series,  though  about  twelve 
tubercles  can  be  counted  in  a  line  across  the  back;  upper  surface  of 


Figs.  160-163.— Gekko  japonicus.  2  X  nat.  size.  160,  top  of  head;  161,  side  of  head;  162,  chin; 

163,  UNDERSIDE  OF  FOOT.  No.  17521,  V.S.X.M. 

limbs  covered  with  granules  like  the  back;  lower  surface  of  body  and 
limbs  covered  with  imbricate  scales  except  on  the  throat  and  anterior 
portion  of  neck,  which  are  covered  with  granules  of  the  size  of  those 
on  the  back;  first  toe  with  9  lamella1,  fourth  with  15  underneath; 
second,  third,  and  fourth  toes  connected  by  a  basal  web;  an  angular 
series  of  six  preanal  pores  (by  an  anomaly  two  inner  pores  on  left  side 
not  developed);  base  of  tail  swollen,  with  a  single  large  tubercular 
scale  on  each  side;  tail  suddenly  tapering  from  the  basal  swelling, 
slightly  depressed,  oval  in  section,  covered  above  with  small  scales, 
the  annular  arrangement  of  which  is  chiefly  marked  by  the  straight 
posterior  outline  of  every  ninth  row,  and  a  pair  of  median  tubercles 
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on  the  latter;  underneath  scales  larger  with  a  median  series  of  wide 
plates,  ..every  third  of  which  is  a  little  wider,  its  posterior  edge  corre¬ 
sponding  to  the  posterior  outline  of  the  annulus.  Color  (in  alcohol) 
drab  gra}T  above  with  a  double  series  of  obscure  dusky  spots  on  back 
and  crossbars  on  limbs  and  tail;  an  obscure  dusky  band  from  nostril 
through  eye  to  occiput  meeting  its  fellow  from  the  other  side  on  the 
latter;  a  similar  band  from  eye  to  ear-opening,  and  ill-defined  dusky 
spots  on  both  upper  and  lower  labials. 


Total  length .  106 

Snout  to  vent .  60 

Vent  to  tip  of  tail .  46 

Snout  to  ear-opening .  16 

Greatest  width  of  head . 13 

Fore  leg,  from  axilla .  18 

Hind  leg,  from  groin .  26 


The  adult  female  (U.S.N.M.  No.  31822;  same  locality  and  col¬ 
lector)  differs  chiefly  in  the  absence  of  the  preanal  pores  and  of.the 
basal  swelling  of  the  tail;  the  spur-like  tubercle  on  each  side  of  the 
base  of  the  latter  is  present,  but  is  smaller  than  in  the  male;  the  tail 
itself  is  slightly  broader  and  more  depressed. 

Variation. — Besides  slight  differences  in  the  number  of  labials,  in 
the  relative  size  and  shape  of  the  chin-shields,  and  in  the  number  of 
tubercles  on  the  occiput,  it  may  be  mentioned  that  some  specimens, 
for  instance,  U.S.N.M.  No.  13563,  from  Nagasaki,  have  plainly  devel¬ 
oped  tubercles  among  the  granules  on  the  upper  side  of  forearm  and 
tibia,  especially  on  the  latter.  The  number  of  preanal  pores  in  the 
males  varies  somewhat.  In  some  specimens  the  series  is  narrowly 
interrupted  on  the  middle  line  by  a  single  poreless  scale,  in  others  the 
series  is  continuous.  Thus,  No.  13563,  from  Nagasaki,  and  No. 
13751,  from  Yokohama,  have  three  pores  on  each  side  of  the  median 
line;  Sci.  Coll.  No.  30,  from  Formosa,  has  9  pores  in  a  continuous  line; 
No.  14S66,  from  Osaka,  has  7  altogether,  like  a  specimen  from  Shi¬ 
koku,  No.  31S95.a  The  spur-like  tubercle  on  each  side  of  the  base 
is  very  variable.  Often  there  is  a  group  of  three  large  tubercles, 
and  in  No.  13563  these  are  supplemented  by  two  additional  large 
scales  at  their  base. 

When  the  tail  is  broken  off,  the  new  tail  grown,  as  in  No.  13563, 
approximates  the  old  one  in  size  and  shape,  but  the  scales  are  larger 
somewhat  imbricate,  and  not  arranged  in  transverse  series;  neither 
is  there  any  trace  of  annuli  nor  of  tubercles;  a  few  of  the  scales  on 
the  under  side  are  widened,  but  there  is  no  median  series  of  regular 
shields. 


«  Boulenger’s  statement  (Cat.  Liz.  Brit.  Mas.,  I,  1885,  p.  188),  that  there  are  “six  to 
sixteen  on  each  side”  is  due  to  a  lapse. 
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Habitat. — The  center  of  its  distribution  seems  to  be  south-central 
and  eastern  China.  On  the  coast  it  occurs  from  Hongkong  to  Chefu. 
To  the  north  it  is  replaced  by  G.  swinhonis.  Outside  of  China  it  is 
found  in  Formosa,  the  Riu  Kins,  Korea,  Tsushima,  and  southern 
Japan. 

In  Formosa  it  is  said  to  be  “common  everywhere,”  though  the 
onl}r  localities  from  which  specimens  have  been  recorded  are  Taipa 
and  Taiwan  fu.  Doctor  Fritze  reports  it  equally  common  in  Okinawa. 
I  have  before  me  specimens  from  Mivako  shim  a,  Tsushima,  and  from 
Fusan,  Korea,  collected  by  Jouv.  They  are  probably  a  recent  intro¬ 
duction  in  the  latter  place. 

In  Japan  proper  it  occurs  at  least  as  far  north  as  Tokyo,  and  speci¬ 
mens  from  Yokohama,  Nagasaki,  and  Osaka  are  in  the  various 
museums,  while  Okada  enumerates  it  from  the  province  of  Kawa- 
chi,  Suwo,  and  Nagato,  in  Hondo,  and  Chikuzen,  in  Kiusiu.  Dr. 
Hugh  M.  Smith  collected  it  in  Satsuma  and  Shikoku.  It  does  not 
seem  to  be  found  in  the  mountain  districts,  and  Fritze  specifically 
denies  its  occurrence  in  Yezo.  Doctor  Nozawa  writes  me  that  he 
has  “heard  of  its  presence  in  south  Yezo,”  but  if  specimens  have 
been  taken  there  they  have  probably  only  been  introduced  in  car¬ 
goes  from  farther  south.  In  this  connection  I  may  cite  Mr.  E. 
Ivlocke’s  experience,  who  once  observed  a  Gekko  on  the  walls  of  a 
hut  in  the  Chitose  forests  near  Lake  Shikotko,  which  he  suggests 
might  have  been  unintentionally  introduced  from  Hondo. a 

List  of  specimens  of  GcH'o  jeiponicus. 


Museum. 

U.S.N.M . 

Do . 

Do . 

Do . . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 


1 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom 
received. 

13563 

Male . 

1 

Nagasaki . 

May  — ,1881 

Jouy  and  Dale. 

P.  L.  Jouy 

R.  Hitchcock. 

13751 

_ do. «  . . . 

Yokohama  (?) . 

14.866 

1  (°) 

Osaka . 

17513 

Fusan,  Korea . 

1885 

P.  L.  Jouy. . 

17514 

. do . 

1885 

Do. 

17515 

_ do . 

1885  | 

Do. 

17521 

Female  & . . 

Tsushima . 

’  May  —1.885 

Do. 

21 362 

Young. . . . 

Fusan,  Korea . 

May  28,1886 

Do. 

31821 

Male  c . 

Yamagawa,  Kiusiu . 

June  14.1903 

H.  M.  Smith. 

31S22 

Female  a. . 

. do . 

Do. 

31 895 

Male  a  .... 

Kochi,  Shikoku . 

May  11,1903 

Do. 

31S96 

Young. . . . 

. do . 

! . do . 

Do. 

34186 

_ do . 

Kanagawa,  Yokohama . 

Dec.  14,1898 

A.  Owston. 

34187 

_ do . 

. do . 

Do. 

34189 

Female . . . 

May  14.1902 

Do. 

34190 

_ do . 

. do . 

. do . 

Do. 

Do . 

Sci.  Coil.  Tokyo  . . 
Wistar  Inst . 


36528  Male .  Miyakoshima,  Riu  Kin . 

30  _ do .  Taipa.  Formosa .  Sepl. — ,  1896 

572  ( d )  Riu  Kiu . 


T.  Tada. 

Furness  and  Hiller 


“  P.  168.  b  Figs.  160-163.  c  Description,  p.  166.  d  Type  of  Gchyra  intermedia. 


aAnnot.  Zool.  Japon.,  V.,  Pt.  2,  1904,  p.  So. 
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‘Genus  PTYCHOZOON"  Kuhl. 

1822.  Ptychozoon  Kciil,  Isis,  1822,  p.  175  {nomen  nudum). 

1826.  Ptychozoon  Fitzin<;ek,  Xeue  Classif.  Rept.,  p.  13  (type,  P.  homalocephalum ). 

1827.  Pteropleura  Gray,  Philos.  Mag.  (2),  II,  p.  56  (type,  P.  horsfieldn). 

1893.  Ptyehozoum  Boettger,  Kat.  Kept.  Mus.  Senckenberg.,  I,  p.  35  (emenda¬ 
tion). 

There  are  two  species  of  Ptychozoon,  namely,  P.  Tcuhli b  and  P.  hors¬ 
fieldii ,  which  differ  considerably.  The  more  essential  characters 
consist  in  the  absence  of  enlarged  tubercles  among  the  dorsal  gran¬ 
ules  in  P.  liorsjieldii ,  the  shorter  series  of  preanal  pores  and  the  pres¬ 
ence  of  a  distinct  series  of  femoral  pores  in  the  males  of  this  species. 
Also  in  the  much  feebler  segmentation  of  the  tail,  as  well  as  the 
much  smaller  development  of  the  caudal  lobes,  which  do  not  join 
to  form  a  terminal  large  flap  as  in  P.  Tcuhli . 

PTYCHOZOON  HORSFIELDII  c  (Gray). 

1827.  Pteropleura  horsfieldii  Gray,  Philos.  Mag.  (2),  II,  July,  1827,  p.  56  (type- 
locality,  India:  Singapore;  type  in  Brit.  Mus.;  Hardwicke,  collector). — 
Platydactylus  horsfieldii  Fitzixger,  Syst.  Rept.,  1813,  p.  101. — Ptycho¬ 
zoon  horsfieldii  Mueller,  Verb.  Naturf.  Ges.  Basel,  X,  1892,  p.  209,  pi.  iv 
(Penang). 

1845.  Ptychozoon  homaloeephala  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  164  (part:  Singa¬ 
pore)  (not  of  Creveld). — P.  homalocephalum  Boulenger,  Cat.  Liz.  Brit. 
Mus.,  I,  1885,  p.  190  (part:  Singapore);  Proc.  Zool.  Soe.  London,  1887, 
p.  146  (Riu  Kiu  Islands). — Okada,  Cat.  Vert.  Japan,  1891,  p.  71  (Oki¬ 
nawa). — Fritze,  Zool.  Jahrb.  Syst.,  VII.  1894,  p.  S60;  author’s  separate, 

p.  11. 

Thanks  to  the  courtesy  of  the  authorities  of  British  Museum,  I 
have  been  able  to  compare  Pryor’s  specimen,  said  to  have  come  from 
‘‘Loo-Choo/’  with  the  type  of  Gray’s  P.  horsfieldii  (which  is  a  female 
and  consequently  lacks  the  pores)  from  Singapore,  and  found  them 
to  agree  completely.  A  male  from  Mount  Dulit,  Borneo,  in  the  same 
museum,  differs  only  in  having  three  more  preanal  pores. 

Description  (figs.  164-166). — Adult  male;  British  Museum,  No.  S7. 
1.  31.  5;  “Loo-Choo  Islands;”  presented  by  Mr.  Pryor.  Rostral 
almost  quadrangular,  large,  at  upper  corners  entering  nostrils; 
the  latter  surrounded  by  rostral,  first  labial,  one  postnasal,  and 
two  supranasals;  between  the  anterior  supranasals  a  large  nearly 
quadrangular  shield  separating  them  entirely  and  joining  the  rostral; 
twelve  supralabials;  mental  small  triangular,  followed  by  a  pair  of 

a  From  7rrvq,  a  fold;  Ctoou,  an  animal. 

&  Ptychozoon  huhli  is  C  re  veld’s  Lacerta  homaloeephala ,  the  name  of  which  is  pre¬ 
occupied.  See  Stejneger,  Proc.  Biol.  Soc.  Washington,  XV,  March  5,  1902,  p.  37. 

c  Named  for  Dr.  Thomas  Idorsfield.  Born  May  12,  1773,  at  Bethlehem,  Pennsyl¬ 
vania;  died  in  London,  July  14.  1859.  Lived  a  long  time  in  Java.  Author  of  Zoolog¬ 
ical  Researches  in  Java,  etc.  (1821-1824),  and  Plantae  Javanicae,  3  vols.  (1S3S-1852). 
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elongated  median  postmentals;  top  of  head,  back,  and  throat  covered 
with  uniform  granules,  without  tubercles,  belly  with  scales  several 
times  larger  than  the  dorsal  granules;  parachute  covered  above  with 
larger  quadrangular  scales  in  horizontal  rows  alternating  like  bricks 
in  a  wall,  below  apparently  entirety  without  scales;  an  angular  series  of 
eight  preanal  pores,  and  a  series  of  about  twelve  smaller  pores  near  the 
distal  end  of  the  femur;  the  whole  animal  is  strongly  depressed  and 
laterally  surrounded  by  a  series  of  dermal  expansions  or  flaps,  the  one 
on  the  bod}r  bet  ween  axilla  and  groin  assuming  the  character  of  a  para¬ 
chute,  being  more  than  one-half  the  width  of  the  whole  body;  a  small  flap 
behind  angle  of  mouth 
underneath  the  ear-open¬ 
ing,  one  in  the  angle  be¬ 
tween  upper  and  lower 
arms,  and  a  small  one  on 
the  posterior  side  of  each 
of  these;  similar  flap  in 
angle  between  femur  and 
tibia  behind,  and  a  small 
one  on  the  outer  side  of 
the  tibia,  but  none  on  the 
femur;  tail  with  a  lateral 
series  of  small  rounded 
lobes,  gradually  decreas¬ 
ing  in  size  toward  the  tip 
which  is  not  expanded; 
the  segments  thus  indi¬ 
cated  by  each  pair  of 
lobes  are  further  marked 
by  a  couple  of  slightly 
enlarged  flat  scales  on 
the  upper  surface  of  the 
tail  near  the  median  line; 
hands  and  feet  webbed  to  the  tips  of  the  digits.  Color  (in  alcohol) 
light  drab  gray  above  with  four  narrow,  wavy,  dusky  cross  bands  on 
the  back  and  six  wider  bars  on  the  tail;  a  line  of  ill-defined  circular 
spots  of  same  color  from  eve  to  shoulder;  underneath  whitish. 


1G6 


Figs.  164-1G6.— Ptyciiozoon  iiorsfieldii.  1$  X  nat.  size. 

164,  SIDE  OF  HEAD;  105,  UNDERSIDE  OF  RIGHT  HIND  LEG  AND 
FOOT;  160,  UNDERSIDE  OF  TAIL,  MIDDLE  AND  TERMINAL  POR¬ 
TIONS.  No.  24030,  U.S.N.M. 


Dimensions. 


Total  length .  130 

Snout  to  vent .  OS 

Vent  to  tip  of  tail .  02 

Snout  to  eye .  S 

Snout  to  ear-opening .  IS 

Width  of  head .  15 

Fore  limb .  32 

Hind  limb . .  62 
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The  female  lacks  preanal  and  femoral  pores. 

Habitat . — This  remarkable  species  is  an  inhabitant  of  the  Malayan 
peninsula,  the  Natuna  Islands,  and  Borneo. 

A  single  specimen  presented  by  Mr.  Pryer  to  the  British  Museum  as 
haying  been  obtained  by  his  Japanese  collector  in  the  Pin  Iviu  Islands, 
is  the  only  one  thus  far  recorded  east  and  north  of  the  region  indicated 
above.  As  no  other  collectors  have  found  it  in  the  Kiu  Kins  or  the 
intervening  regions,  I  may  perhaps  be  justified  in  expressing  a  doubt 
as  to  the  correctness  of  the  locality.  It  may  be  remembered  that 
Pryer  himself  did  some  collecting  in  Borneo  in  1SS0,  and  it  is  possible 
that  the  specimen  in  question  may  have  become  mixed  up  with  the 
Riu  Kiu  collection. 

List  of  specimens  of  Ptychozoon  horsfieldii . 


Museum. 

No.  Sex. 

Locality. 

When  col¬ 
lected. 

By  whom  collected. 

Brit.  Mus . 

U.S.N.M . 

S7.  ].  31. 5  Male  a _ 

24030  1  Female  b  . 

2 

Loo  Choo  Islands  [?]. 
Trong,  Lower  Siam  .. 

.../  1S97 

11.  J.  S.  Prver. 

Dr.  W.  L.  Abbott. 

«  Description,  p 

.  170. 

b  Figs.  104-166. 

Genus  HEMIDACTYLUS«  Oken. 

1817.  Ilemidactylus  Oken,  Isis,  1817,  p.  1183  (based  on  Olivier’s  “Hemidactyles,” 
type  “Gecko  tuberculenx  Daudin”). 

1843.  Tachybates  Fitzinger,  Syst.  Rept.,  p.  105  (type,  H.  mabouia). 

1843.  Pnoepus  Fitzinger,  Syst.  Rept.,  p.  106  (type,  II.  javanicus— II.  frenatus). 

The  above  synonymy  refers  chiefly  to  the  species  occurring  within 
our  limits.  For  others  see  my  “Land  Reptiles  of  the  Hawaiian 
Islands/7  h 

Only  one  species  of  true  Tlemidactylus  has  been  reported  from  our 
territory  thus  far.  Another  is  here  recorded  for  the  first  time.  They 
may  be  distinguished  as  follows: 

a1  Inner  digit  very  small,  with  a  short  sessile  terminal  joint,  the  claw  of  which  is 
usually  very  minute;  males  with  the  femoral  pores  continued  across  the  belly. 

//,  frenatus,  p.  172. 

a 2  Inner  digit  not  disproportionately  small,  well  developed,  with  a  free  erect  terminal 
joint,  which  is  provided  with  a  well -developed  claw;  males  with  femoral  series 
of  pores  interrupted  on  the  middle  of  the  belly . II.  bowringii ,  p.  176. 

HEMIDACTYLUS  FRENATUS  c  Dumeril  and  Bibron. 

1836.  1 Iemidadylus  frenatus  Dumeril  and  Bibron,  Erpet.  Gen.,  Ill,  p.  366  (type- 
localities,  Java  and  Timor). — Boulenger,  Cat.  Liz.  Brit.  Mils.,  I,  1885, 
p.  120  (Taiwan  fu,  South  Formosa;  Korea). —  Brown,  Proc.  Phila.  Acad., 
1902,  p.  183  (Loo  Clioo  Islands,  probably  Okinawa  shima). 

1860.  Ilemidactylus  inornatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.492  (type- 
locality,  Okinawa  shima;  type,  U.S.N.M.  No.  7429;  Stimpson,  collector). 
1868.  Ilemidactylus  lonyiceps  Cope,  Proc.  Phila.  Acad.,  1868,  p.  320  (type-locality, 
Manila,  Philippine  Islands.). 

a  From  ?)//?,  half;  8aKrv\o$f  digit. 

&Proo.  U.  S.  Nat.  Mus.,  NXI,  1899,  p.  791. 

c  Signifying  bridled;  alluding  to  the  dusky  streak  on  the  lores  ( frenum ). 
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Description  (figs.  167-168).  -Adult  male;  U.S.N.M.  No.  34202; 
Ishigaki  shima,  Riu  Km  Archipelago;  June,  1899;  A.  Owston,  col¬ 
lector.  Rostral  squarish,  broader  than  high,  upper  outer  corner  enter¬ 
ing  nostril,  a  median  cleft  behind;  nostril  between  first  supralabial, 
rostral,  and  three  nasals,  of  which  the  upper  and  the  lower  are  larger 
than  the  one  between ;  distance  from  nostril  to  eye  scarcely  longer  than 
from  eye  to  ear-opening;  diameter  of  eye  a  little  more  than  half  its 
distance  from  tip  of  snout;  ear-opening  small,  oval;  11  supralabials; 
mental  large,  triangular  followed  by  a  median  pair  of  large  oblique 
cliin-shields  broadly  in  contact;  an  outer  pair  of  equally  large  shields 
extends  a  short  distance  back  of  the  median  pair,  in  contact  with  first 
and  second  lower  labials;  granules  of  throat  extending  close  up  to  the 
chin-shields;  upper  surface  covered  with  small  granules,  those  on 
occiput,  supraocular  and  interorbital  region  smallest,  those  on  lores, 
rostral  canthus,  and  anterior  portion  of  snout  largest;  among  the 
granules  a  few  isolated  rounded  tubercles  on  lower  back;  first  digit 
very  small,  the  terminal  compound  joint  scarce!}"  free  and  with  a  very 
minute  claw;  six  pairs 
of  lamellae,  one  termi¬ 
nal  and  two  basal  single 
lamellae  under  fourth 
toe;  under  surface  cov¬ 
ered  with  small  flat  Figs.  167-168.— Kemidactylusfrenatus  (type  of  H.  inorncitus). 

..  .  .  .  .  ?  ’  2  X  NAT.  SIZE.  167,  SIDE  OF  HEAD;  168, chin.  No.  7419, U.S.N.M. 

slightly  imbricate 

scales  except  on  throat,  where  the  scales  are  reduced  to  small 
granules;  a  continuous  series  of  31  femoral  pores  meeting  at  an 
angle  in  front  of  anus;  tail  gradually  tapering,  cylindric  toward  the 
tip,  more  flattened  toward  the  base,  covered  above  with  small 
scales  with  indication  of  annulation,  the  posterior  outline  of  the 
annuli  being  marked  by  three  large  pointed  tubercles  on  each  side 
and  forming  longitudinal  series;  underside  of  tail  with  a  median 
series  of  wide  plates.  Color  (in  alcohol)  above  pale  drab  gray,  with 
faint  indications  of  dusky  mottlings  and  cross  marks;  a  pale  broad 
band  from  nostril  through  eye  and  over  temporal  region,  bordered 
above  and  below  by  an  obscure  narrow  dusky  line;  labials  mottled 
with  dusky  brown;  underside  whitish. 


Dimensions.  mm. 

Total  length .  99 

Snout  to  vent .  45 

Vent  to  tip  of  tail .  54 

Snout  to  ear-opening .  13 

Greatest  width  of  head .  9. 5 

Fore  limb .  15 

Hind  limb .  IS 
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The  adult  female  (No.  34] 96,  same  locality  and  collector)  diffeis 
chiefly  in  the  absence  of  femoral  pores. 

Variation . — The  greatest  amount  of  individual  variation  is  seen  in 
the  number  of  tubercles  on  the  back.  In  most  specimens  the  tuber¬ 
cles  are  confined  to  the  posterior  half  of  the  back,  but  in  some  examples 
scattered  tubercles  are  found  as  far  forward  as  the  shoulder,  while 
in  others,  as  in  the  specimens  described  above,  they  are  nearly  absent. 
Sex  does  not  seem  to  have  anything  to  do  with  it,  for  we  have  males 
and  females  with  numerous  tubercles,  as,  for  instance,  Nos.  34206 
and  34200,  and  likewise  males  and  females  almost  devoid  of  tubercles, 
as  Nos.  34199  and  34196. 

The  number  of  femoral  pores  in  the  males  varies  in  the  series  before 
me  between  2S  and  35. 

The  size  and  mutual  arrangement  of  the  postnasals,  and  also  of 
the  chin-shields,  are  subject  to  some  variation  from  what  is  described 
above;  thus  the  outer  pair  of  chin-shields  are  often  excluded  from 
contact  with  the  first  lower  labial. 

The  reproduced  tail  is  somewhat  shorter  and  stouter  at  the  base 
than  the  original  one,  the  scales  are  somewjiat  larger  and  less  regu¬ 
larly  arranged,  and  there  are  no  tubercles.  The  transverse  plates  on 
the  underside  are  well  developed,  however. 

Habitat. — One  of  the  most  widely  distributed  species  of  geckos, 
which  has  been  carried  in  cargoes  to  many  distant  localities.  It  has 
recently  been  found  in  western  Mexico,  and  it  occurs  also  in  St. 
Helena,  in  t lie  South  Atlantic.  From  South  Africa  and  Madagascar 
it  extends  through  the  various  groups  of  islands,  India,  Malayan 
Peninsula  and  Archipelago,  northern  Australia,  Philippine  Islands, 
Hainan,  southern  and  eastern  coast  of  China,  to  Formosa,  Kin  Kiu 
Islands,  and  Korea.  • 

From  the  latter  country  there  is  a  specimen  in  the  British  Museum 
presented  by  Sir  E.  Belcher,  and  in  the  same  museum  several  from 
Taiwan  fu,  southern  Formosa.  Another  specimen  from  Formosa  is 
in  the  museum  at  Bergen,  collected  by  Capt.  von  dor  Ohe.  It  has 
been  collected  in  the  “Loochoo  Islands/’  as  recorded  by  Dr.  A.  E. 
Brown,  and  specimens  similarly  labeled  are  in  the  Hamburg  Museum 
from  Doctor  Warburg  (No.  1 152).  Doctor  Lenz,  March  13,  1S97,  col¬ 
lected  four  specimens  on  Iriomote  Island,  of  the  Yacyama  group 
(Ilamb.  Mus.,  No.  1S99),  and  the  United  States  National  Museum 
has  22  specimens  from  Ishigaki  Island,  of  the  same  group.  Finally, 
the  Science  College  Museum,  in  Tokyo,  has  a  number  of  specimens 
(No.  40)  from  Miyako  shima,  in  the  same  group,  and  a  single  one 
(No.  41)  from  Naha,  Okinawa  shima,  all  collected  by  Tasliiro. 
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List  of  sprri nu  ns  of  Jit  miclactylus  frnuitus. 


Museum. 


No. 


Sex  and 
Hge. 


Locality. 


I 

When 

collected. 


By  whom  collect-  2  » 
ed  or  from  1 1 
whom  received.  I  §  p, 


U.S.N.M .  ... 

7420a 

Female  « . 

Okinawa  shiina . 

. .  Nov.  — .  1X54 

W.  Stimpson . 

Do . 

74296 

Young _ 

Okinawa  shiina  (?)  ... 

. do . 

W.  Stimpson  (?). 

Do . 

7429c 

_ do _ _ 

. do . 

. do . 

. do  . . 

Do  . 

34191 

lshigaki  shiina . 

. .  .1  line  — ,  1X99 

A.  ( ) wst o:i  .  . 

2S 

Do. 

34192 

.do _ 

' . do . . 

. do . 

. . . .do .... 

28 

Do . 

34193 

. do _ 

. do . 

. do . 

' . do . 

31 

Do. . 

34194 

...  .do _ 

. do . 

. do . 

. do . 

29 

Do.. 

34195 

. do . 

. do . 

. do. . . . 

2X 

34196 

.  ..do . 

. do . 

..do . 

Do . 

34197 

Male . 

. do . 

30 

Do . 

34198 

. do _ 

. do . 

. do . 

. do . 

31 

Do. . 

34199 

_ do ... . 

_ do . 

. do . 

. do . 

33 

Do . 

34200 

Female . . . 

. do . 

. do . 

Do.. 

34201 

M  ale _ 

. .  .do . 

_ do . 

....do . 

31 

Do.. 

34202 

. do.  6. . 

. do . 

. do . 

. do . 

31 

Do.. 

34203 

. do. . . . 

....do . 

. do . 

^  _ do . 

29 

Do 

34204  i 

.do. . . . 

. do . 

. do . 

. do . 

30 

Do . 

34205 

. do _ 

. do . 

. do . 

26 

Do . 

34206 

. do _ 

. do . 

. do . 

35 

Do . 

34207  1 

Female. . . 

. do . 

. do . 

. do . 

Do . 

34208  1 

Male . 

. do . 

. do . 

. do . 

33 

Do . 

34209 

. do - 

. . do . 

19 

Do . 

34210 

Female. . . 

. . do . 

. do . 

. do . 

Do . 

34212 

. do _ 

. . do . 

. do . 

. do . 

Do . 

34213 

Male . 

. do . 

. do . 

31 

Do 

36529 

. do.  c. . 

Miyakoshima . 

. do . 

. do . 

33 

Do . 

36530 

. do.  c  . . 

. do . 

. do . 

. do . 

29 

Imp.  Mus.  Tokyo 

2 

. do _ 

.  Okinawa  shima . 

31 

Do . 

Female... 

. . do . 

Do . 

Male . 

. do . 

. 

31 

a  Type  of  II.  inornatus  (figs.  107-168).  b  Description,  p.  173.  <*Sci.  Coll.  No.  40 


HEMIDACTYLUS  MARMORATUS"  Hallowell. 


1860.  Ilemidactijlus  marmoralus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  491  i  type- 
locality,  Loo  Choo). — Boclenger,  Cat.  Liz.  Brit.  Mus.,  1.1885,  p.  113. 

The  type  has  apparently  been  lost,  and  no  species  of  Ilemidactijlus 
answering  to  Hallowell’s  description,  which  is  very  defective,  to  saw 
the  least,  has  been  brought  from  the  Riu  Kiu  Archipelago.  Under 
these  circumstances  it  may  be  useful  to  reproduce  here  Hallowell’s 
original  description  in  full,  the  obvious  errors  being  corrected,  as 
explained  in  the  footnotes. 

Description. — Mental  plate  pentangular,  small;  a  transverse  row 
of  plates  immediately  behind  the  mental  and  first  infra-labials;  the 
two  middle  much  larger  than  the  lateral  ones;  behind  these  several 

a  Signifying  marbled;  with  dark  markings  like  the  veins  in  marble. 
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series  of  unequal  scales,  larger  than  those  upon  the  throat; a  eleven 
supra -labia  Is  on  each  side;  rostral6  plate  pentangular,  much  broade 
than  high,  presenting  ail  angle  posteriorly;  scales  upon  the  muzzle 
and  in  front  of  the  orbits,  nearly  equal,  small;  head  covered  with 
small  granulations;  live  rows  of  very  small  circular  tubercles  on  each 
side  of  the  back  above;  a  row  of  seven  pores  in  front  of  the  anus. 
Color  grayish,  marked  all  over  with  black;  abdomen  white;  chin  and 
throat  white,  marked  with  brown. 

Dimensions. — Length  of  head  7  lines;  greatest  breadth  4^  lines; 
length  of  head  and  body  1  inch  8  lines. 

Habitat. — Loo  Choo.  One  specimen. 

It  is  just  possible  that  Hallowed  had  before  him  a  dekko  japonicus 
so  shriveled  or  mutilated  that  the  subdigital  hvmelhe  appeared  to  be 
divided. 


HEMIDACTYLUS  BOWRINGII  c  (Gray). 


1845.  Doryura  bowringii  Gray,  Cat.  Liz.  Brit.  Mus.,  p,  156  (typo-locality  unknown; 
types  in  Brit.  Mus.).- — IJewidaetylus  bowringii  Boulenoer,  Cat.  Liz. 
Brit.  Mus.,  I,  1885,  p.  189,  pi.  xn,  fig.  2  (Burma;  Northern  and  Central 
India);  Fauna  Brit.  India,  Kept.,  1890,  p.  93  (Eastern  India,  Burma,  and 
Tenasserim). 

1853.  Leiurus  beret morei  Blyth,  Journ.  Asiat.  Soc.  Bengal,  NNII  (p.  646)  (type- 
locality,  — ). 

1860.  llcmidactylus  pumilus  Hallowell,  Proc.  Pliila.  Acad.,  1860,  p.  502  (type- 
locality,  Hongkong). 

1872.  Ilemidactylus  eoetivi  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  IX,  Jan.  1872.  p. 
86  (part;  not  of  Dumeril  and  Bibron). — Mr eller,  Kat.  Ampli.  Kept. 
Mus.  Basel,  1878  (p.  637)  (Lilong'and  other  localities  in  province  of  Can¬ 
ton). — Boettger,  Offenbach.  Yer.  Naturk.  24-25  Ber.,  1885,  p.  138. 

Description. — Adult  male;  U.S.N.M.  No.  3418S;  northern  Formosa; 
June  23, 1903;  A.  Owston,  collector  (figs.  169-170).  Rostral  squarish, 


broader  than  high,  with  a 
median  cleft  behind,  the 
upper  corners  entering  the 
nostrils ;  a  pair  of  internasals 
separated  by  a  small  scale; 
nostril  surrounded  bv  first 
supralabial,  rostral,  inter- 
nasal  and  two  small  scales; 
eye  equidistant  from  nos¬ 
tril  and  ear-opening;  supra- 


170 


FIGS.  1G0-1 70.— HEMIDACTYLUS  BOWRINGII.  3  X  NAT.  SIZE. 
109,  chin;  170.  UNDERSIDE  OF  foot.  No.  341SS,  U.S.N.M. 


labials  12  on  left  side,  10  on  right;  mental  large,  triangular,  or 
rather  subpentagonal,  followed  by  a  median  pair  of  large  chin-shields, 
on  the  side  of  which  a  lateral  pair  of  much  smaller  shields  which 

“The  last  paragraph  in  the  original  text  follows  immediately  after  the  first  sentence 
describing  the  mental  plate;  it  is  evidently  misplaced  and  must  be  inserted  in  the  posi¬ 
tion  here  given  to  it. 

b  The  original  text  has  “  ventral,’ ’  evidently  a  slip  for  rostral. 

c  Named  after  Charles  Bowring,  esq.,  who  presented  the  types  to  British  Museum. 
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do  not  extend  backward  beyond  the  median  pair;  granules  on  throat 
immediately  join  the  chin-shields;  upper  surface  covered  with  uniform 
granules  (without  trace  of  interspersed  tubercles)  those  on  vertex  and 
on  supraocular  region  smaller,  those  on  snout  and  lores  larger;  first 
digit  well-developed  with  a  well-developed,  free,  and  raised  terminal 
joint  provided  with  a  full-sized  claw;  six  lamellae,  of  which  three  in 
pairs,  under  first  toe;  ten  lamellae,  of  which  six  in  pairs,  under  fourth 
toe;  throat  covered  with  uniform  granules,  rest  of  under  surface  with 
small,  rounded,  imbricate  scales;  a  well-developed  series  of  13  pores 
on  each  femur,  not  meeting  on  the  middle  of  the  abdomen,  nor  reach¬ 
ing  the  knee  joint;  tail  subcylindric,  more  depressed  near  base,  taper¬ 
ing,  covered  with  uniform  small  scales  of  about  the  same  size  as  the 
large  granules  on  the  snout;  underside  of  tail  covered  with  a  median 
series  of  wide  transversal  plates.  Color  (in  alcohol)  above  dark  drab 
gray  a  with  obscure  brown  marblings;  scarcely  discernible  dark  band 
from  lores  through  eyes,  above  ear-opening  to  side  of  neck,  and  a 
similar  one  on  parietal  region ;  underside  whitish. 

Dimensions . 

mm. 


Total  length . .  88 

Snout  to  vent .  50 

Vent  to  tip  of  tail  (reproduced) .  88 

Snout  to  ear-opening .  13 

Greatest  width  of  head .  10 

Fore  limb .  15 

Hind  limb .  20 


The  adult  female  (U.S.N.M.  No.  34211;  Ishigaki  Island,  Kill  Kiu; 
Owston  collection)  differs  in  the  absence  of  femoral  pores. 

The  most  marked  deviation,  due  to  individual  variation,  from  the 
specimen  described  above  is  the  presence  of  a  second  lateral  pair  of 
chin-shields,  smaller  than  the  others,  but  well  differentiated. 

Remarks. — The  specimens  here  recorded  from  Formosa  andRiu  Kiu 
have  not  been  compared  with  Indian  specimens,  but  they  agree  so 
completely  with  the  published  descriptions  that  I  have  no  doubt 
that  they  are  correctly  identified.  The  well-developed  inner  toe  with 
long  terminal  free  phalanx  and  large  claw,  the  series  of  13  to  14  fem¬ 
oral  pores  on  each  side  interrupted  on  the  middle  of  the  abdomen, 
and  the  tail  devoid  of  tubercles  indicate  II.  bowringii  beyond  a  doubt. 

The  fact  that  this  species  has  hitherto  been  recorded  only  from 
India,  Burma,  and  Tenasserim  is  of  no  weight  now,  since  Dr.  Jean  Roux, 
curator  of  the  herpetological  collection  in  the  Basel  Museum,  informs 
me  that  the  II.  cochii  recorded  by  Mueller  in  the  catalogue  of  that 
museum  as  from  “Liolong  and  other  localities  in  the  province  of 
Canton,”  China,  is  in  reality  II.  bov'ringii,  a  fact  of  which  he  has 
assured  himself  by  repeated  and  careful  examinations  and  com¬ 
parisons  with  allied  species. 

26485— No.  58—07 - 12 
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Habitat . — This  species  is  known  to  inhabit  the  mainland  of  India, 
Burma,  and  Tenasserim,  and  as  shown  above,  it  is  now  recorded 
from  the  province  of  Canton  in  China.  A  single  specimen  collected  in 
June,  1S99,  in  11  northern  Formosa”  and  obtained  from  Mr.  Alan 
Owston,  is  now  in  the  United  States  National  Museum.  It  is  the 
first  record  of  this  species  in  the  island. 

Another  specimen,  a  female,  from  Ishigaki  shima,  of  the  Yaeyama 
group,  I\iu  Ivin  Archipelago,  was  found  among  a  lot  of  22  specimens 
of  Il.frenatus.  This  species  is  probably  much  rarer  than  II.  frenatus, 
or  has  different  habits  which  result  in  its  being  more  rarely  caught. 


List  of  specimens  of  Ilcmidactylus  boicringii. 


u.  s. 

N.  M. 
No. 


341S.S 

34211 


Sox. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom  re¬ 
ceived. 

Femoral 

pores. 

Mai)* n . 

.  North  Formosa . 

.Tune  23,1903 

A.  Owston . 

13 

Emit  n  Ip 

Ishigaki  shima,  ltiulviu 

June  -  , LS9'9 

. do . 

a  Description,  p.  176;  figs.  160-170. 


Genus  COSYMBOTUS(i  Fitzinger. 

18311.  Platyurus  Oken,  Allgem.  Xaturgcsch.,  VI,  p.  641  (not  Platurus  Latreille, 
1802). 

1843.  Cosymbotus  Fitzinger,  Syst.  Ropt.,  p.  104  (type,  //.  platyurus). 

1858.  Crossurus  Girard,  llerpet.  U.  8.  Expl.  Expod.,  p.  281  (same  type;  not  of 
Waglor  1830). 

1864.  Xydcridiu  m  Guenther,  Kept.  Brit.  India,  p.  Ill  (same  type). 

COSYMBOTUS  PLATYURUS  (Schneider). 

1792.  Stcllio  platyurus  Schneider,  Amph.  Physiol.,  II,  p.  30  (no  type-locality 
given;  type-in  coll.  Rebelt). — Ilemidaetylus  platyurus  Boulenger,  Cat. 
Liz.  Brit.  Mils.,  1,  1885,  p.  143  (India,  South  China,  Malay  Peninsula 
and  Archipelago;  Philippines). 

1798.  Lueerta  platyuros  Donndorf,  Zool.  Beytr.,  Ill,  p.  133  (emendation). 

1802.  Laccrta  schncideriana  Shaw,  Gen.  Zool.,  Ill,  Pt.  1,  p.  1278  (substitute  name). 

1829.  Gccl'o  marginatus  Cuvier,  Regne  Anim.,  2  cd.,  II,  p.  54. 

1864.  Nycteridium  schncideri  Guenther,  Rept.  Brit.  India,  p.  Ill  (emendation). 

Description. — Adult  male;  Bergen  Museum ;  Formosa;  von  der  Ohe, 
collector.  Rostral  broader  than  high,  in  contact  behind  with 
two  supranasals  and  a  small  scale  between  the  latter;  first  supra- 
labial  in  contact  with  a  postnasal  and  reaching  nostril;  nostril 
between  rostral,  first  supralabial  and  three  smaller  scales  behind  and 
above;  10  supralabials  bordered  above  by  a  series  of  enlarged  granules; 
scales  on  top  of  head  granular,  somewhat  larger  on  snout,  still  larger 
on  the  loreal  region;  eye  nearer  ear-opening  than  nostril;  large,  about 
two-thirds  the  distance  from  ear-opening,  which  is  small,  about  the 
size  of  one  of  the  larger  supralabials;  mental  shield  large,  pen  ta¬ 
ct  From  ko6vu/3gjt6$,  fringed,  tasseled.  &  From  n\azv 5,  flat;  dvpa ,  tail. 
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gonal,  in  contact  behind  with  first  lower  labials  and  one  pair  of  large 
postmentals,  which  are  followed  by  another  pair  of  equal  size  not  in 
contact  with  each  other;  7  larger  lower  labials  which  are  bordered  by 
a  series  of  enlarged  granules;  body  and  legs  above  covered  with  small 
uniform  granules;  body  and  extremities  below,  as  well  as  upper 
surface  of  feet,  covered  with  larger  imbricate  scales,  those,  on  tliroat 
and  underside  of  lateral  fold,  however,  smaller,  scarcely  larger  than 
the  dorsal  granules;  from  axilla  to  groin  a  thin  skin  flap  about  2  mm. 
wide,  and  a  similar  fold  along  the  posterior  edge  of  thigh  and  tibia; 
five  pairs  of  plates  under  shortest  toe  and  eight  pairs  under  longest; 
four  toes  nearly  half  webbed,  hallux  free;  tail  flat,  with  sharp,  almost 
fin-like,  and  serrated  edges,  and  a  strong  basal  constriction;  it  is 
'covered  with  somewhat  pointed  imbricate  scales  and  underneath 
with  a  median  series  of  about  40  wide  subcaiidal  plates;  at  the  basal 
origin  of  the  flap-like  lateral  expansion  of  the  tail  a  number  of  well- 
differentiated  elongated  spines;  femoral  pores  continuous  from  knee 
across  the  belly,  20  on  each  side.  Color  (in  alcohol)  above  drab  with 
indistinct  marblings  of  darker  and  lighter  color;  a  distinct  dark 
band  from  loreal  region  through  lower  part  of  eye  and  above  ear  to 
shoulder;  below  whitish. 


Total  length .  88 

Snout  to  vent .  46 

Vent  to  tip  of  tail . 42 

Snout  to  ear-opening .  13 

Greatest  width  of  head . _ . « .  9.5 

Fore  leg,  from  axilla .  16 

Ilind  leg,  from  groin . 23 


Remarks. — From  the  above  description  it  will  be  seen  that  the  For¬ 
mosan  specimen  agrees  in  all  essential  points  with  those  from  other 
localities.  The  second  pair  of  postmentals  is  unusually  large,  but  I 
have  before  me  (in  Bergen  Museum)  a  specimen  from  Luzon,  in  the 
Philippines,  which  is  halfway  in  this  respect  between  normal  speci¬ 
mens  and  the  Formosan  specimen. 

Habitat . — This  gecko  is  widely  distributed  from  India  and  the  East 
Indian  Archipelago  to  southern  China  and  the  Plulippines.  So  far  as 
I  know  it  is  here  recorded  from  Formosa  for  the  first  time.  It  was 
collected  in  the  early  sixties  by  Captain  von  der  Ohe,  from  Bergen, 
who  during  his  eastern  cruises  collected  extensively  for  the  museum  in 
Ills  native  city. 

List  of  specimens  of  Cosymbotus  platyurvs. 


Museum.  Xo. 

Sex. 

Locality. 

When  col¬ 
lected. 

By  whom  collected. 

Bergen .  . . 

1  i 

Male® . 

j  Formosa . 

Capt.  von  der  Ohe. 

a  Description,  p.  178. 
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Genus  PEROPUS'1  Wiegmann. 

1835.  Peropus  Wiegmann,  Nova  Acta  Acad.  Loop.  Carol..  NYII,  Pt.  1,  p.  238 
(typo,  II.  mutilatus). 

1843.  Dactyloperus  Fitzinger,  Svst .  Kept.,  p.  103  (type,  II.  variegatus). 

1845.  Peripia  Gray,  Cat.  Liz.  Brit.  Mus.,  p.  158  (typo,  II.  pcronii=mutilatus). 
1S83.  Chalinoincmis  Dicks,  La  Naturaleza.  VI,  p.  312  (type,  II.  nararri=muti- 
latus). 

1883.  Spasmocnrmis  Dugks,  La  Xaturaloza,  Yl,  p.  312  (same  type). 

Wiegniann’s  genus  Peropus  of  1835  antedates  that  of  Lay  and 
Bennett  for  a  genus  of  fishes,  as  the  Zoology  of  the  Blossom ,  in  which 
the  latter  occurs  for  the  first  time,  was  not  published  until  1839. 6 


PEROPUS  MUTII  ATUS  c  (Wiegmann). 


1834.  Ilemidaetylus  mutilatus  Wiegmann,  Ilorpot.  Mox.,  I,  p.  54  (type-locality, 
Manila)  (corrected  for  II.  pristiurus ,  op.  oit.,  p.  20). — Ilemidaetylus 
{Peropus)  mutilatus  Wiecmanx,  Nova  Acta  Acad.  Loop.  Carol.,  NYII, 
Pt.  L,  1835,  p.  238. — Gehyra  mutilata  Boclenger,  Cat.  Liz.  Brit.  Mils.,  I, 
1885,  p.  14S  (Mascarene  Islands  to  Mexico).^ Peropus  mutilatus  Girard, 
Heap.  U.  S.  Expl.  Expod.,  1858,  p.  277  (Philippines). — Stejxeger, 
Proc.  V.  S.  Nat.  Mus.,  NNI,  no.  1174,  1899,  p.  790  (Hawaiian  Islands). 

1857.  Dactyloperus  insulensis  Girard,  Proc.  Phila.  Acad.,  1857,  p.  195;  author’s 
separate,  p.  5  (type-locality,  Sandwich  Islands). 

1883.  Ilcmidactyhis  navarri  Dices,  La  Naturaleza,  YI,  p.  311,  pi.  vua  (type- 
locality,  Tanganeicuara,  Michoacan,  Mexico). 


For  complete  synonymy  see  Stejneger,  Land  .Reptiles  of  the 
Hawaiian  Islands. d 

Description  (figs.  171-173).- — Adult  female;  Bergen  Museum;  For¬ 
mosa;  von  der  Ohe,  collector.  Rostral  broader  than  high,  with  a 
...  median  cleft  above,  in  contact  with 

two  supranasals  and  a  minute  granule 
between  the  latter;  first  supralabial 
in  contact  with  the  lower  postnasal 
and  reaching  nostril;  nostril  between 
rostral,  first  supralabial  and  three 
scales  behind  and  above,  the  upper 
one  of  which  is  large  and  in  contact 
belli nd  the  rostral  with  the  corre¬ 
sponding  scale  of  the  other  side;  9 
supralabials;  scales  on  top  of  head 
finely  granular,  slightly  larger  on 
snout;  eye  equidistant  from  nostril 
and  ear-opening,  large,  more  than  two-tliirds  its  distance  from  ear-open¬ 
ing  which  is  moderate,  somewhat  larger  than  one  of  the  largest 

a  From  7T///jog,  mutilated;  and  i rone,  foot. 

&  Liter.  Gaz.  and  Journ.  Belle  Lett.,  London,  no.  1179,  p.  542,  Aug.  24,  1839,  where, 
according  to  T.  S.  Palmer,  Index  Gen.  Mamin.,  p.  lf>,  it  is  first  mentioned  in  the  list 
of  new  books.  A  review  printed  in  Mag.  Nat.  Hist.,  London,  March,  1840,  begins 
thus:  “The  long-looked  for  and  long-despaired  of  zoology  of  Beeehey’s  Yoyage  is  at 
last  before  us.’’ 

c  Signifying  mutilated.  d  Proc.  U.  8.  Nat.  Mus.,  NNI.,  1899,  p.  79(3. 


Figs.  171-173.—  PERorus  mutilatus.  2  X 
nat.  size.  171,  side  of  head;  172,chin;  173, 
UNDERSIDE  OF  foot.  No.  26395,  U.S.N.M. 
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supralabials;  mental  shield  rather  small,  triangular,  followed  hv  six 
chin-shields  in  one  transverse  series,  their  posterior  outline  forming 
together  a  straight  line,  the  median  pair  being  large,  elongate 
pentagonal,  the  others  gradually  smaller  toward  the  sides,  the 
largest  pair  longer  than  diameter  of  eye;  0  large  lower  labials;  body 
and  legs  above  covered  with  small  uniform  granules  like  those  on 
head;  throat  with  granular  scales  of  same  size  as  those  on  back, 
those  on  rest  of  under  surfaces,  including  those  of  the  legs,  larger, 
distinctly  imbricate,  and  rounded  behind;  on  the  flanks  a  barely 
indicated  longitudinal  fold,  and  a  somewhat  better  developed  fold 
along  the  posterior  edge  of  thigh  and  tibia;  toes  slightly  webbed 
at  base;  about  S  pairs  of  lamellae  under  longest  toe  and  6  tinder 
the  shortest;  tail  (reproduced)  rather  flat,  with  sharp,  finely  ser¬ 
rated  lateral  edge,  covered,  with  small,  somewhat  pointed,  imbri¬ 
cate  scales  above  and  with  a  median  series  of  wide  plates  bordered 
on  each  side  by  a  somewhat  irregular  series  of  enlarged  scales; 
about  5  mm.  from  the  base  the  tail  has  a  distinct  lateral  indenta¬ 
tion;  no  femoral  pores.  Color  (in  alcohol)  above  browinish  drab 
with  faint  indications  of  darker  marblings,  below  whitish. 


Total  length . . .  GO 

Snout  to  vent .  33 

Vent  to  tip  of  tail .  27 

Snout  to  ear-opening .  8.  5 

Greatest  width  of  head .  7 

Ilind  leg,  from  groin .  12 


Remarks. — The  specimen  agrees  in  most  particulars  with  other 
specimens  of  this  species. 

The  males  have  femoral  pores  in  a  continuous  angular  series 
across  the  abdomen,  14  to  19  on  each  side. 

For  further  remarks  as  to  variation,  etc.,  see  Proceedings  United 
States  National  Museum,  XXI,  1S99,  p.  79S. 

Habitat. — Irregularly  distributed  over  various  islands  and  coasts 
in  the  Indian  Ocean,  from  the  Mascarenes  and  Seychelles  to  the 
Philippines.  This  species  seems  very  easily  transported  in  ships,  as 
evidenced  by  an  apparently  recent  colony  in  western  Mexico,  and 
another  in  Hawaii.  Its  occurrence  in  Formosa  and  the  Riu  Kills  is 
therefore  not  surprising.  It  was  collected  in  Formosa  during  the 
early  sixties  by  Capt.  von  der  Ohe,  who  brought  a  single  specimen  to 
the  museum  at  Bergen,  Norway.  This  is  the  only  record  of  its  hav¬ 
ing  been  taken  in  Formosa. 

Another  specimen  is  in  the  Hamburg  Museum  (Saur.,  No.  1151), 
collected  b}r  Doctor  Warburg  in  the  Kin  Kins,  without  further  data. 
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List  of  specimens  of  Peropus  mutihitus. 


Museum. 

No. 

Sex. 

Locality. 

When  col¬ 
lected. 

By  whom  collected. 

u.s.n'm . 

Bergen . 

Hamburg . 

.  2039.5 

1151 

1 

(<n 

Female  ft. 

Manila,  P.  1 . 

...  Formosa . . 

. ..  Kill  Kiu  Islands. . 

G.  C.  Lewis. 

Capt.  von  der  Ohe. 

Dr.  O.  Warburg. 

a  Figs. 

171-173. 

ft  Description, 

p.  iso. 

Family  AGAMID7E. 

Lizards 

with  i 

a  thick 

villose  tongue 

and  acrodont 

teeth;  no  large 

symmetrical  plates  on  head  or  abdomen. 

Distributed  over  the  tropical  and  subtropical  regions  of  the  Old 
World,  principally  the  Indian  region;  they  are  absent  in  Madagascar. 
The  family  contains  both  terrestrial  and  arboreal  species,  the  former 
usually  with  a  depressed  body,  the  latter  of  a  compressed  shape. 
Some  are  insectivorous,  others  again  herbivorous. 

Only  one  genus  occurs  in  Japanese  territory. 

Genus  JAPALURA«  Gray. 

1S53.  Jnpalura  Gray,  Ann.  Mag.  Nat.  Hist.  (2),  Nil,  p.387  (typo,  J .  variegata ). 
1853.  Biancia  Gray,  Ann.  Mag.  Nat.  TIist.  (2),  Nil,]).  387  (typo,  B.  nigei—J. 
varirgata). 

1800.  Diplorkrma  TIallowell,  Prop.  Fhila.  Acad.,  I860,  p.  *190  (typo,  D.  poly  go - 
natiim). 

1863.  Iapahira  Rwinuoe,  Ann.  Mag.  Nat.  Hist.  (3),  Nil,  p.  225  (emendation?). 
1S90.  Pelturayonia  Moquard,  Lo  Naturaliste,  Nit  (p.  144)  (type,  /\  ccphahtm). 

Species  of  this  genus  occur  from  the  Himalayas  and  eastern  Bengal 
through  Assam  to  western  China.  One  species  each  is  known  from 
Borneo,  Formosa,  Botel  Tobago,  and  the  Kin  Ivin  Archipelago. 

KEY  TO  THE  JAPANESE  SPECIES  OF  J  A  PA  LYRA. 

a1  Width  between  outer  superciliary  edges  at  center  of  eye  exceeding  length  of  third 
toe,  without  claw. 

51  Fourth  toe,  without  claw  and  measured  from  base  of  third,  longer  than  distance 
from  center  of  eye  to  tip  of  snout;  throat  dark  with  numerous  roundish  white 

(in  alcohol)  spots . J.  strhihonis ,  p.  184. 

b2  Fourth  toe,  without  claw  and  measured  from  base  of  third,  usually  not  longer  than 
distance  from  center  of  eye  to  tip  of  snout;  throat  light  colored,  uniform  or 

with  converging  dark  lines . . . ,J.  polygonata ,  p.  188. 

a2  Width  between  outer  superciliary  edges  at  center  of  eye  not  exceeding  length  of 
third  toe,  without  claw . /.  mitsuhirii ,  p.  190. 

As  already  indicated  by  Boulenger,  Japalura  svnnhonis ,  from  For¬ 
mosa,  and  J.  polygonata ,  from  the  Kiu  Ivius,  arc  very  closely  related, 
but  the  recent  acquisition  of  a  large  series  of  specimens  from  Ishi- 
gaki  shima  shows  a  relationship  even  more  close  than  was  supposed 

a  Derivation  obscure;  possibly  the  j  is  a  misprint  (?)  for  n,  from  daraAds,  fine, 
and  ovptx ,  tail. 
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bv  him.  Not  that  the  two  forms  are  not  distinct.  On  the  contrary, 
there  are  quite  a  number  of  distinctive  characters,  but  it  is  exceedingly 
difficult  to  express  them  in  words  and  it  is  doubtful  whether  there  is 
any  single  character  which  will  separate  the  two  forms  in  all  cases. 

'Boulenger  found  the  difference  to  be  chiefly  one  of  proportions 
and  coloration.  lie  stated"  that  J.  polygonata  “differs  in  having 
the  tibia  constantly  shorter  than  the  skull,  fewer  labials  as  a  rule, 
and  in  coloration/’  the  inference  being  that  in  J .  swinhonis  the  tibia 
is  constantly  at  least  as  long  as  the  skull.  Unfortunately,  however, 
the  inference  is  not  borne  out  by  our  material,  since  in  several  of  the 
Formosa  specimens  of  ,/.  swinhonis ,  thus  in  U.S.X.M.  Xos.  34034  and 
340S9,  both  old  males,  the  tibia  is  decidedly  shorter  than  the  skull, 
as  much  so  as  in  several  Ishigaki  shima  specimens.  It  is  true,  never¬ 
theless,  that  the  Formosan  form  has  the  hind  limbs  longer  as  a  rule, 
and  this  is  more  especially  marked  when  we  examine  specimens  of 
the  male  sex,  since  the  females  as  a  rule  are  somewhat  more  short¬ 
legged.  J.  swinhonis  has  a  relatively  longer  fourth  toe,  the  latter 
extending  farther  beyond  the  third  than  in  J.  polygonata ,  but  the 
difference  is  so  small  that  it  defies  a  definite  expression  which  would 
make  it  possible  to  use  it  as  a  criterion  in  a  “key  ”  for  identification. 
A  better  result  is  obtained  if  we  compare  the  length  of  the  fourth  toe 
(without  claw)  from  the  base  of  the  third  with  the  distance  from  the 
center  of  the  eye  to  the  tip  of  the  snout.  In  most  cases  J.  swinhonis 
has  the  fourth  toe  decidedly  longer  than  this  distance,  while  in  J. 
polygonata  it  is  usually  equal  or  smaller. 

The  number  of  supralabials  offers  no  tangible  diagnosis.  There 
are  7  or  3  labials  in  about  equal  proportion  among  over  20  Ishigaki 
shima  specimens,  not  one  with  six. 

The  coloration  furnishes  possibly  the  best  distinction,  at  least 
among  the  adults.  'While  there  are  several  of  the  adult  males  of  the 
Ishigaki  specimens  which  show  a  whitish  lateral  band  quite  distinctly 
and  thus  differ  from  the  uniform  green  color  of  some  of  the  Okinawa 
adult  males,  there  is  one  color  character  in  which  all  the  old  Formosan 
specimens  agree,  viz,  in  having  the  throat  dark  with  large  distinct 
white  spots.  This  pattern  is  not  found  in  any  of  our  Kin  Kin  speci¬ 
mens  in  which  the  throat  is  whitish  more  or  less  suffused  with  rust- 
red,  uniform  in  the  males  but  in  the  females  marked  with  irregular  longi¬ 
tudinal  dusky  lines  converging  posteriorly.  In  the  latter  there  is  also 
a  more  or  less  conspicuous  longitudinal  pale  line  under  the  eyes 
parallel  with  the  upper  lip,  while  in  the  Formosan  specimens  there  are 
distinct  blackish  lines  running  from  the  eye  to  the  lip. 

There  are  several  other  minor  characters  of  more  or  less  constancy 
which  are  real  enough  though  hard  to  express.  Thus,  the  outline  of 
the  head  is  somewhat  different  especially  when  viewed  from  below, 


(i  I ’roc.  Zuol.  Sot*.  London,  1887,  p.  1-16. 
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inasmuch  as  in  J .  swinhonis  the  rami  of  the  jaw  are  more  convex 
than  in  J .  polygonata  in  which  they  are  more  straight.  In  the  latter 
the  ventral  scales  are  possibly  a  trifle  larger,  but  I  have  been  unable  to 
establish  a  ratio.  It  also  seems  as  if  the  spines  of  the  nuchal  crest 
were  more  conical  and  pointed,  while  in  J .  swinhoms  they  are  wider 
and  more  rounded  toward  the  apex. 

When  establishing  J.  mitsukurii,  I  had  only  one  Formosan  specimen 
for  comparison.  The  latter  was  then  unhesitatingly  taken  for  a 
typical  J.  swinhonis,  but  the  17  specimens  from  Formosa  since 
received  put  a  somewhat  different  aspect  on  the  whole  question.  The 
single  specimen  referred  to  shows  such  aberrant  characters  that  I  have 
become  dubious  as  to  its  Formosan  origin,  or  if  it  really  comes  from 
that  island  whether  it  may  not  represent  a  different  species,  questions 
which  will  be  discussed  farther  on  under  the  head  of  J .  swinhonis .  An 
examination  of  the  large  series  of  typical  specimens  of  the  latter  now 
shows  that  the  principal  character  upon  which  I  relied  for  the  diag¬ 
nosing  of  the  Hotel  Tobago  form,  viz,  the  absence  of  a  specially 
differentiated  series  of  larger  scales  between  the  eye  and  the  upper 
labials,  does  not  hold.  But  there  are  other  differences  separating 
it  from  both  the  other  forms.  In  coloration  J.  mitsukurii  agrees 
most  with  J.  swinhonis,  but  the  throat  is  much  paler  and  the  white 
markings  on  it,  instead  of  being  isolated  roundish  spots,  form  more 
or  less  distinct  bands  across  the  throat.  In  some  of  its  proportions 
it  also  comes  close  to  J.  swinhonis.  Thus,  for  instance,  the  distance 
from  center  of  eye  to  tip  of  snout  is  very  much  less  than  the  length 
of  the  fourth  toe  from  the  base  of  the  third.  Both  feet  and  tail  are 
longer.  On  the  other  hand,  the  head  is  much  narrower  and  its  lateral 
outline  much  straighter,  in  this  respect  resembling  J.  polygonata,  only 
exceeding  it.  This  narrowness  of  the  head  compared  with  the  elon¬ 
gation  of  the  toes  furnishes  a  good  character  for  distinguishing  J . 
mitsukurii. 

JAPALURA  SWINHONIS"  Guenther. 

1864.  Japahira  swinhonis  Guenther,  Kept.  Brit.  India,  p.  133,  pi.  xiv,  fig.  B 
(type-locality,  Tamsui,  Formosa;  type  in  Brit.  Mtis.;  Swinhoe  collector; 
see  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225). — Boulenger,  Cat.  Liz. 
Brit.  Mas.,  I,  1885,  p.  300  (Formosa);  Proc.  Zool.  Soe.  London,  1SS7,  p. 
146. — Mueller,  Verb.  Naturf.  Ges.  Basel,  VIII,  Pt.  2,  1887,  p.  294 
(southern  Formosa). — ?  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3, 
1898,  p.  21S  (Taipa,  Formosa). 

1885.  Japalura  svinhon  Boettger,  Offenbach.  Ver.  Naturk.  24-25  Ber.,  1885, 
p.  140  (emendation). 

"Named  for  Robert  Swinhoe,  then  British  consul  in  Formosa,  known  from  his  investi¬ 
gation  of  the  Chinese  and  Formosan  faunas.  lie  was  born  in  Calcutta,  September  1, 
1836,  and  died  in  London,  October  28,  1877.  He  was  in  the  British  consular  service 
in  China  from  1854  to  1873. 
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A  single  adult  female  specimen  (Sei.  Coll.  Mus.  No.  22)  said  to 
have  been  collected  by  Mr.  Tada  at  Taipa,  Formosa,  during  July, 
1S96,  has  been  recorded  by  me  as  Japalura  swirihonisa  with  the 
statement  that  “it  agrees  well  with  the  published  description.”  At 
that  time  I  had  no  other  Formosan  specimens  for  comparison,  and 
only  three  from  Okinawa.  The  fine  series  of  typical  J.  swinhonis 
from  Formosa,  and  of  J.  polygonata  from  Ishigaki  shima,  now  at 
hand,  make  the  specimen  in  question  appear  in  a  somewhat  different 
light.  In  fact,  it  presents  so  many  peculiarities  differing  from  all 
the  three  forms  known  from  our  territory  that  I  do  not  know  whether 
to  regard  it  as  an  individual  freak  or  a  new  species,  in  which  case  one 
might  be  tempted  to  question  the  correctness  of  the  alleged  habitat. 

It  has  the  dark  dorsal  cross-bars  of  the  Formosan  J.  swinhonis  as 
well  as  the  white  lateral  longitudinal  band,  only  the  latter  is  unusually 
wide,  but  the  throat  is  entirely  uniform  white,  showing  none  of  the 
characteristic  pattern  found  in  all  our  adult  specimens  of  the  latter. 
In  addition  it  has  the  uninterrupted  white  longitudinal  streak  found  in 
the  J.  polygonata  of  the  Yaeyama  group. 

The  proportions  are  very  different  from  those  of  the  normal  For¬ 
mosan  specimens,  and  would  even  be  considered  extreme  among  the 
J.  polygonata .  The  hind  legs  are  exceedingly  short,  particularly  the 
tibia,  which  is  not  longer  than  the  distance  from  tip  of  snout  to  the 
posterior  edge  of  the  orbit,  consequently  very  much  shorter  than 
the  skull.  The  third  toe,  without  claw,  equals  only  three-fourths  of 
the  width  between  the  outer  superciliary  edges.  The  distance  from 
center  of  eye  to  tip  of  snout  is  much  greater  than  the  fourth  toe 
measured  from  the  base  of  the  third.  If  the  hind  leg  be  carried  for¬ 
ward  along  the  side,  the  tip  of  the  longest  toe  does  not  reach  farther 
than  the  posterior  edge  of  the  (concealed)  tympanum.  It  has  seven 
supralabials.  In  addition  to  the  above  characters  it  has  a  row  of 
enlarged  scales  from  under  the  eye  to  the  nasal,  separated  from  the 
labials  by  a  row  of  very  narrow  ones.  Some  of  these  enlarged  scales 
are  as  large  as  some  of  the  supralabials  and  three  times  as  large  as 
the  other  scales  below  and  in  front  of  the  eye.  Finally  there  is  a  very 
distinct  row  of  enlarged  submalar  scales  along  the  entire  length  'of  the 
lower  edge  of  the  mandible.  In  the  other  specimens,  especially  those 
from  Formosa,  only  the  two  or  three  scales  on  each  side  of  the 
mental  are  thus  enlarged.  In  some  of  the  Ishigaki  shima  specimens, 
however,  a  tendency  to  such  a  submalar  series  may  be  traced,  but 
the  full  development  as  shown  in  the  Taipa  specimen  seems  to  be 
unique. 

It  does  not  seem  probable  that  the  above  deviations  from  the 
typical  Formosan  form  can  be  due  to  individual  variation  of  the 

°  Journ.  Sei.  Coll.  Tokyo,  XII,  Ft.  2,  1898,  p.  21S. 
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ordinary  kind,  it  may  represent  a  freak  or  a  sport,  but  in  view  of  the 
many  points  in  which  it  differs,  this  explanation  does  not  appear 
plausible.  That  two  separate  species  so  closely  related  should  occur 
in  the  same  locality  in  Formosa  would  scarcely  be  accepted  b}r 
herpetologists  without  incontrovertible  proof.  The  question  then 
naturally  suggests  itself  whether  by  some  accident  a  wrong  locality 
may  not  have  been  assigned  to  it.  To  the  neck  of  the  specimen  a 
large  paper  tag  is  firmly  tied  bearing  the  following  inscription  in 
Latin  letters:  “No.  22,  Taipa,  Formosa.  7-96/’  but  there  are  good 
reasons  for  believing  that  this  is  not  the  original  collector’s  field  label. 
However,  if  not  from  Formosa  proper,  where  could  it  have  come 
from?  The  specimen,  as  we  have  seen,  is  not  identical  with  any 
from  the  middle  or  southern  groups  of  the  Riukius.  On  the  other 
hand,  that  it  was  part  of  the  collection  made  by  Mr.  Tsunasukc  Tada 
seems  unquestionable.  He  collected  in  Formosa,  Bo  tel  Tobago,  and 
the  Pescadores  Islands.  Our  specimen  agrees  even  less  with  J. 
mitsukurii ,  from  Botel  Tobago,  than  with  the  other  two  forms. 
Coidd  it,  then,  possibly  have  come  from  the  Pescadores  or  any  other 
outlying  island  ? 

The  question  can  not  be  decided  now,  and  is  thus  left  for  future 
explorers  in  that  region. 

Description. — Adult  male;  U.S.N.M.  No.  340S2;  northern  Formosa  ; 
June  23,  1903;  Owston  collection.  Rostral  low,  separated  from 
nasal  by  one  scale;  nostril  round,  in  a  single,  somewhat  swollen  nasal, 
which  is  in  contact  with  first  supralabial;  canthus  rostralis  very 
sharp,  covered  with  about  five  scales;  superciliary  ridge  interrupted 
by  a  deep  notch  at  the  posterior  end  of  the  orbit,  followed  by  a 
single  low  spine;  various  isolated  spines  on  occiput  and  temporals; 
eight  supralabials,  eighth  very  long  and  narrow;  all  head  scales 
wrinkled  and  keeled;  back  covered  by  imbricated  keeled  scales  of  at 
least  three  different  sizes;  a  low  nuchal  and  dorsal  crest  of  pointed 
scales,  those  of  the  former  slightly  higher,  seven  in  number,  flattened, 
conical,  the  latter  triangular,  33  in  number:  a  similar  crest  on  the 
base  of  the  tail,  the  three  crests  being  continuous,  the  spines  over 
the  shoulder  and  between  the  hind  legs,  however,  being  lower  than 
the  others;  scales  on  flanks  not  much  different  from  dorsals,  except 
those  back  of  the  axilla  and  near  the  groin  which  are  much  smaller; 
scales  on  underside  strongly  imbricate  and  keeled,  pointed  but  not 
mucronate;  digits  underneath  with  a  double  series  of  spiny  keels; 
tliird  and  fourth  finger  nearly  equal;  fourth  toe,  without  claw,  from 
base  of  third  considerably  longer  than  distance  from  center  of  e}Te  to 
tip  of  snout;  third  toe,  without  claw,  from  base  of  fourth,  shorter 
than  distance  between  superciliary  edges  at  center  of  eye;  distance 
from  upper  side  of  knee  of  hind  leg,  bent  at  right  angles,  to  tip  of 
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longest  toe  without  claw,  longer  than  distance  from  tip  of  snout  to 
inner  angle  of  elbow;  tail  slightly  compressed,  swollen  at  base,  cov¬ 
ered  above  and  below  with  imbricate,  keeled  and  pointed  scales. 
Color  (in  alcohol)  above  brownish,  with  a  broad  irregular,  black- 
edged,  pale  gray  band  on  each  side  of  back,  connected  across  the 
back  by  several  indistinct  pale  chevron  bands  pointing  backward, 
these  chevrons  occupying  corresponding  series  of  enlarged  scales; 
head  with  numerous  black  spots,  which  on  temples  and  under  eye 
form  interrupted  lines  radiating  from  the  latter;  throat  and  chest 
dark  slate  gray,  the  former  with  large,  rounded,  white  spots;  rest  of 
underside  pale  gray;  tail  with  alternating  broad  bands  of  pale  gray 
and  dark  brown. 


Total  length .  236 

Snout  to  vent . 70 

Vent  to  tip  of  tail .  166 

Snout  to  center  of  eye .  12 

Greatest  width  of  head .  15.  5 

Fore  leg .  35 

Hindleg.. .  62 


The  females  differ  chiefly  in  lacking  the  basal  swelling  of  the  tail 
underneath,  in  the  less  development  of  the  nuchal  and  dorsal  crests, 
and  in  having  the  throat  brown  with  white  spots  instead  of  dark  slate 

gray. 

The  young  have  the  throat  uniform  whitish  or  with  faint  gray 
marblings. 

Variation. — The  variation  in  the  size  and  relative  position  of  the 
head  scales  is  considerable  but  has  no  immediate  significance  in  so 
far  as  the  identification  of  the  species  is  concerned.  The  extent  of 
individual  variation  of  proportions  and  coloration  has  been  alluded 
to  above  under  the  general  discussion  of  the  related  forms  (p.  183). 

Habitat. — This  species,  which  is  restricted  to  the  main  island  of 
Formosa,  was  first  discovered  at  Tanisui  by  Robert  Swinhoe,  whose 
name  it  bears.  It  has  since  been  obtained  by  most  collectors  in  various 
parts  of  the  island,  and  judging  from  the  large  number  received  by 
Mr.  Owston  it  does  not  seem  to  be  rare  even  in  the  northern  part  as 
formerly  supposed.  It  is  replaced  by  closely  allied  forms  in  the  adja¬ 
cent  islands,  thus  by  J.  polygonata  in  the  Riu  Kins  and  J .  mitsukurii 
in  Botel  Tobago. 

On  the  Chinese  mainland  there  is  a  nearly  related  species,  Japalura 
yunnanensis,  which  occurs  from  western  Yunnan  to  Iehang,  on  the 
Yangtse  Kiang,  and  north  into  the  province  of  Shen-si,  whence  we 
7  have  a  specimen  from  the  Chin-ling  Mountains  collected  by  Dr.  E. 
Blackwelder  (U.S.N.M.  No.  35524). 
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List  of  specimens  of  Japalura  swinhonis. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

collected,  i 

By  whom  collected 
or  from 

whom  received. 

U.S. N.M . 

340S2 

Male  a . 

Northern  Formosa . 

June  23.1903  1 

A.  Owston. 

Do . 

34083 

. do . 

. do . 

..  .do . 1 

Do. 

Do . 

34084 

. do .  b . . . 

.  do .  ! 

Do. 

Do . 

J  34085 

. do . 

. do . 

...do .  1 

Do. 

Do . 

340S6  1 

: . do . 

. do . 

.do _  ! 

Do. 

Do . 

i  34087  1 

i . do . 

.  ..do . 

.  .do . 

Do. 

Do . 

34088 

. do . 

. do . 

_ do . 

Do. 

Do . 

34080 

. do. 6  . . 

. do . 

.do . 

Do. 

Do . 

34090 

Female _ 

. do . 

. .  .do . 

Do. 

Do . 

34091 

Male. 

.  . .  .do.... 

do . 

Do. 

Do . 

.  34092 

Female. . . .. 

. 1  .do . 

.do. . . 

Do. 

Do . 

34093 

Male . 

.do . 

Do. 

Do . 

.  34094 

. do . 

. . do.... . 

. do . 

Do. 

Do . 

34095 

Female _ 

.do . 

.do . 

Do. 

Do . 

.  34090 

Young . 

. do . 

.  ..do . 

Do. 

Do . 

34097 

. do . . 

. do . 

. do . 

Do. 

Do . 

34098 

. .  .  .do. . . . 

.do. _ 

.do . 

Do. 

Sci.  Coll.,  Tokyo 

22 

Female  c. . .. 

.  Taipa,  Formosa . 

Sept..  1890 

T.  Tada. 

a  Description,  p.  IS6.  b  p.  183.  cSee  pp.  181,185. 


JAPALURA  POLYGON  AT  A  «  (Hallowell). 

Native  name  “ATAKAH.” 

Plate  NIV. 

18G0.  Diploderma  polygonatum  Hallowell,  Proc.  Phila.  Acad.,  1S60,  p.  400  (type- 
locality,  Kerama  shima,  “  Amakarima,”  Piu  Kiu  Archipelago;  type  U.S. 
N.M.  No.  12203). — Japalura  polygonata  Guenther,  Popt.  Brit.  India, 
1864,  p.  134. — Boulenger,  Cat.  Liz.  Brit.  Mils.,  I,  1885,  p.  310;  III,  1S87, 
p.  493  (“Loo  Choo”);  Proc.  Zool.  Soc.  London,  18S7,  p.  146,  pi.  xvn,  fig.  1& 
(“Loo  Choo  Islands.”). — Okada,  Cat.  Yert.  Japan,  1891,  p.  71  (Okinawa 
shima). — Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  188S,  Ahhandl.,  p. 
1S7  (O-shima,  Piu  Kiu);  Ivat.  Popt.  Mils.  Senckenberg.,  I,  1893,  p.  46 
(O-shima);  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p.  107  (Okinawa 
shima). — Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  860;  author’s  separate, 
p.  11  (Okinawa). — Brown,  Proc.  Phila.  Acad.,  1902,  June  11,  p.  184 
(“  Loo  Choo  Islands.”). 

This  species  agrees  so  closely  with  the  preceding  one  that  a  detailed 
descript  ion  is  unnecessary.  The  differences,  which  consist  chiefly  in  the 
shorter  legs  and  longer  and  narrower  head  of  J.  polygonata,  have  been 
sufficiently  indicated  above  under  the  general  discussion  of  the  genus 
(pp.  182- 184). 

The  colors  of  the  Okinawa  shima  specimens  are  said  to  be  green  in 
life.  Thus  Doctor  Stimpson  in  his  manuscript  catalogue  describes 
the  type  as  being  “dark  green,  back  shaded,  and  tail  amiulated  and 
still  darker.”  In  the  alcoholics  there  are  distinct  traces  of  the 
dorso-lateral  pale  band  as  well  as  the  pale  line  under  the  eye. 


a  From  noXvywvos,  with  many  angles,  referring  to  the  polygonal  scutes  of  the  head. 
b  Reproduced  in  this  work  on  Plate  XIV. 
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In  the  specimens  from  Ishigaki  sliima  there  are  indistinct  dark 
cross  bands  on  the  back.  The  males  have  the  throat  more  or  less 
uniform  pale  brownish  gray,  but  in  the  females  it  is  more  whitish  with 
irregular  though  distinct  reddish  brown  lines  running  obliquely  from 
the  sides  backward  toward  the  median  line.  The  coloring  of  the 
throat  is  therefore  very  different  from  what  it  is  in  J .  svdnhonis. 

Dimensions . — Adult  male;  U.S.N.M.  No.  12203;  Kerama  shima, 
Riu  Kiu;  type  (figs.  174-175). 


174 


Figs.  174-175.— Japalura  polygonata.  2  X  nat.  size.  174,  top  of  head;  175,  side  of  head. 

No.  12203,  U.S.N.M. 


mm* 

Total  length  (tail  defective) .  189 

Snout  to  vent .  66 

Vent  to  tip  of  tail  (defective) .  123 

Snout  to  center  of  eye .  11 

Greatest  width  of  head .  15 

Fore  leg .  82 

Hind  leg .  55 


A  full-grown  male,  with  perfect  tail,  U.S.N.M.  No.  34102,  from 
Ishigaki  shima  measures  61  mm.  from  snout  to  vent,  and  152  mm. 
from  vent  to  tip  of  tail;  total  length  213  mm. 

Habitat — Originally  described  from  a  single  specimen  collected  by 
the  North  Pacific  Exploring  Expedition  on  “Amakarima”  Island, 
i}  e.  Kerama  shima,  opposite  Okinawa  shima,  this  species  has  since 
been  found  common  on  the  latter  island  by  Doctor  Fritze  and  by 
Mr.  Tashiro.  The  Science  College  in  Tokyo  has  several  specimens 
(No.  26)  collected  there  by  the  latter,  two  of  which  have  been  pre¬ 
sented  to  the  United  States  National  Museum.  Mr.  Pryer’s  speci¬ 
mens,  now  in  the  British  Museum,  reported  upon  by  Boulenger 
probably  also  came  from  Okinawa. 

Doctor  Boettger  records  a  specimen  presented  to  the  Senckenberg 
Museum  by  Maj.  H.  von  Schoenfeldt  as  from  O-shima. 
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From  t lie  Yaevama  group  the  United  States  National  Museum 
lias  a  fine  series  collected  on  Isliigaki  sliima  hr  one  of  Mr.  Owston’s 
men,  and  the  Science  College  Museum  in  Tokyo  lias  three  specimens 
from  Miyakoshima  (No.  27)  and  one  from  Iriomote  sliima  (No.  32), 
all  collected  by  Tashiro  in  1SS7. 


List  of  specimens  of  Japalura  poh/yonata. 


r.s. 

N.  M. 
No. 

Sex. 

Locality. 

When  col-  1  By  whom  collected  or  from 
lected.  whom  received. 

12203 

Male  a.... 

. ..  Kerama  shinia . 

Ypr.  ,1855  North  Pac.  Expl.  Exp. 

34090 

. do _ 

...  Ishigaki  shima . 

34100 

. do . 

.  Do. 

34101 

. do.... 

. do . 

.  Do. 

34102 

. do.  6  . . 

. do . 

.  Po. 

34103 

. do _ 

. . do . 

.  l)o. 

34104 

. do - 

.  Do. 

34105 

.  Do. 

34100 

. do _ 

. do . 

. -  Do. 

34107 

Female _ 

.  Do. 

341  OS 

. do _ 

. do . 

.  Do. 

34100 

Male . 

. do . 

.  Do. 

34110 

. do _ 

. do . 

.  Do. 

34111 

. do _ 

. do . 

.  Do. 

34112 

. do.... 

. do . 

.  Do. 

34113 

Female _ 

. do . 

.  Do. 

34114 

. do.... 

.  Do. 

34115 

. do _ 

. do . 

.  Do. 

34110 

. do.... 

. do . 

.  Do. 

34117 

Male . 

. do . 

. I  Do. 

341  IS 

Female. . . 

. do . 

. 1  Do. 

36510 

(<9 

Okinawa  shima . 

36520 

(c) 

. do . 

.  Do. 

a  Type,  p.  ISO.  figs.  174-175. 

f>  P.  iso. 

c  Sci.  Coll.  No  26. 

JAPALURA  MITSUKURIIu  Stejneger. 

1898.  Japalura  mitsuhirii  Stejnec. 

eu,  Journ. 

Sci.  Poll.  Tokyo,  Nil,  Pt.  3,  1898, 

P- 

218  (type-locality,  Botel  Tobago 

Island;  type,  U.S.N.M.  No.  36505; 

T. 

Taria,  collector). 

Japalum  mitsnkurii  differs  from  J.  swinhonis  chiefly  in  proportions 
and  coloration.  Thus,  the  head,  and  especially  the  snout,  is  longer 
and  narrower;  the  hind  legs  are  somewhat  longer,  and  the  tail  very 
much  so.  As  a  rule,  the  scales  are  somewhat  smaller,6  with  less  con¬ 
trast  between  the  extremes,  but  the  nuchal  and  dorsal  crests  are 
better  developed,  the  latter  continuous  with  the  caudal,  the  keels 
on  underside  sharper  and  the  scales  more  pointed.  The  coloration 

a  Dedicated  to  Prof.  Kakichi  Mitsnkuri,  of  the  Imperial  University  of  Tokyo. 

5  Thus,  as  a  rule,  the  nasal  is  smaller  and  separated  from  the  supralaLial  by  a  narrow 
scale,  while  in  J.  swinhonis  they  are  as  often  in  contact.  The  percentage  is  not  great 
enough  to  make  this  character  available  for  diagnostic  purposes. 
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is  marked  by  about  seven  dark  bars  across  the  back  separated  by 
narrow  pale  cross  stripes,  which  combine  with  the  strongly  denned 
light  dorso-lateral  band  into  a  ladder  pattern;  the  throat  in  the  males 
is  pale  bluish  (in  alcohol)  with  large  whitish  spots,  which  form  about 
three  broad  bars  across  the  throat ;  the  sides  below  the  dorso-lateral 
band  are  dark  with  numerous  whitish  spots;  the  white  longitudinal 
stripe  under  the  eye  is  conspicuous,  but  mostly  crossed  by  narrow 
black  lines  radiating  from  the  eye. 

For  further  discussion  of  this  form  see  previous  remarks  under  the 
genus  (p.  184).  I  may  also  refer  to  the  remarks  accompanying  my 
original  diagnosis  of  the  species,  but  it  should  be  noted  that  the 
comparison  there  made  was  chiefly  with  the  abnormal  female  specimen 
alleged  to  have  come  from  Taipa  and  described  above,  p.  1S5. 

Dimensions. — Adult  male;  type,  U.S.N.M.,  No.  36505;  Botel  Tobago 
Island,  May,  1899;  T.  Tada,  collector. 

mm. 


Total  length .  289 

Snout  to  vent .  7G 

Vent  to  tip  of  tail .  213 

Snout  to  center  of  eye .  14 

Greatest  width  of  head .  15 

Fore  leg .  39 

Hindleg .  70 


Habitat.  This  form  i^  only  known  from  the  island  of  Botel  Tobago, 
where,  according  to  Mr.  Tada,  it  is  abundant. 

List  of  specimens  of  Japalurci  mitsukurii. 


Museum. 

No. 

Sex. 

Loeality. 

When  col¬ 
lected. 

By  whom 
leeted. 

U.S.N.M . 

Male  a  . ... 

Botel  Tobago  Island  ... 

..  May  -,1899 

T.  Tada. 

Do . 

. .  3650(5 

Female  . . . 

. do . 

Do. 

Sei.  Coll.  Tokyo... 

24  a 

Male . 

Do. 

Do . 

24  b 

Female . . . 

. do . 

Do. 

Do . 

24  e 

Male . 

. do . 

Do. 

Do . 

..  24  d 

. do . 

.  J . do . 

Do.  . 

Do . 

24  e 

. do - 

.  j . do . 

Do. 

i 


a  Type,  p.  191. 

Genus - ? 

Species - ? 

The  young  Agamoid  lizard  designated  by  Hallowed  (Proc.  Phila. 
Acad.,  I860,  p.  491)  simply  as  “Otoeryptis,”  though  practically  ad¬ 
mitting  that  it  does  not  belong  to  Wiegmann’s  genus,  is  still  in  the 
museum  (No.  12252).  When  Hallowed  wrote  his  notes  on  this  speci¬ 
men,  it  was  already  “  much  mutilated  and  otherwise  injured,”  and  the 
intervening  47  years  have  not  improved  its  condition.  In  fact,  several 
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of  the  characters  noted  by  him  are  now  obliterated.  Yet,  what  is  left 
seems  to  show  that  the  specimen  does  not  belong  to  any  now  recog¬ 
nized  genus  and  species,  and  also  that  HallowelTs  description,  which 
I  reproduce  verbatim  below,  is  fairly  good. 

The  dentition  is  now  the  most  prominent  feature,  the  compara¬ 
tively  enormous  tricuspid  molars  standing  out  in  bold  relief.  They  are 
eight  in  number  on  each  side  in  both  jaws,  gradually  increasing  in 
size  backward;  in  the  upper  jaw  there  are,  besides,  three  “incisors,” 
the  median  largest,  and  a  small  hardly  differentiated  “canine”  on 
each  side  of  these;  in  the  lower  jaw  there  are  three  conical  “incisors” 
on  each  side  in  front  of  the  molars,  the  middle  tooth  on  each  side 
being  largest.  The  dental  formula  consequently  looks  like  this: 

S+l+3_+l+S 
S  +  3  +  3  +  8 

For  comparison  I  append  that  of  the  type  of  Japalura  polygonata: 

14  +  2  +  5  +  2  +  14 
14  +  3  +  3  +  14 

The  small  number  of  molars  in  both  jaws  is  probably  due  to  the 
youth  of  the  specimen,  as  Siebenrock  has  shown  that  in  some  Agarrti- 
dse  the  number  varies  between  8  and  21,  according  to  ago,®  but  the 
difference  in  the  number  of  incisors  is  not  so  easily  explained,  for  it 
seems,  according  to  the  same  authority,* 6  as  if  the  young  animals  have 
even  more  incisors  than  the  adult,  a  condition  reversed  in  the  Japa¬ 
lura  and  the  uncertain  young  Agamoid  before  us. 

A  young  specimen  of  Japalura  swvnhonis  (U.S.N.M.  No.  34097), 
from  Formosa,  though  more  than  once  and  a  half  as  large  as  Hallo- 
weirs  specimen,  corroborates  the  above.  In  the  upper  jaw  it  has  nine 
“molars,”  two  “canines,”  and  four  “incisors,”  consequently  essen¬ 
tially  like  the  adult,  only  fewer  molars. 

Ilalloweirs  description  is  as  follows: 

OTOCRYPTIS  Weig. 

Among  the  saurian s  in  the  Loo-Clioo  collection  is  a  very  small  Aerodont  Ignanian, 
no  doubt  a  young  animal,  which  appears  to  belong  to  a  genus  very  near  if  not  identical 
with  the  Otocryptiis  of  Weigmann.  The  form  of  the  head,  however,  is  different  from 
that  of  Otoeryptus,  as  described  by  Dumcril  &  Bibron,  and  the  number  of  molar 
teeth  is  less,  viz/. — eight  instead  of  twelve.  The  specimen,  small  as  it  is,  is  much 
mutilated,  and  otherwise  injured,  but  the  following  characters  can  be  distinctly  made 
out. 

Gen.  char.  Hoad  rounded,  and  high  posteriorly,  the  anterior  slope  more  gradual 
than  the  posterior,  the  front  and  vertex  being  nearly  on  a  line;  snout  covered  with 
polygonal  scales;  supraorbitar  ridges  distinct;  eyelids  covered  with  carinated  scales 
of  nearly  equal  size;  occiput  covered  with  polygonal  scales,  partly  smooth,  partly 
carinate;  temples  covered  with  carinated  scales;  eyelids  covered  with  small  scales. 

a  Sitz.  Ber.  Akad.  Wiss.  Wien,  Matli.-Natunv.  01.,  CIV,  Ft.  1,  p.  1116  (Nov.,  1895.) 

&  Idem,  p.  1121. 
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The  incisor  teeth  on  each  side  separate,  a  conical  canine  and  eight  tricuspid,  the 
first  three  the  smallest,  the  last  two  the  largest;  the  same  number  in  the  lower 
jaw;  ears  concealed  by  the  integument;  body  covered  with  scales  arranged  in  trans¬ 
verse  rows;  five  fingers  without  serratures,  the  fourth  finger  a  little  the  longest,  all 
armed  with  recurved  nails;  tail  slender. 

Dimensions.  Length  of  head  4  lines;  of  neck  and  body  GJ-  lines;  of  tail  (mutilated) 
10  lines,;-  length  of  anterior  extremities  G  lines;  of  posterior 

Habitat.  Loo-Choo.  One  specimen.  Caught  Nov.  1854,  by  McKnight. 

Ill  addition  to  llallowell’s  description,  I  note  that  the  scales  on  the 
sides  of  the  neck  and  body  appear  to  be  very  small,  almost  granular. 

No  lizard  corresponding  to  the  above  description  has  been  brought 
from  the  Riu  Kins  by  later  travelers,  and  the  possibility  is,  therefore, 
that  a  most  interesting  novelty  may  yet  be  found  in  those  islands. 

Family  SCINCTD/E. 

Lizards  with  scaly  tongue  and  lower  surface  covered  with  rounded? 
imbricate  scales. 

Distributed  over  all  the  warmer  and  temperate  regions  of  the  globe. 
Many  species  have  an  enormous  geographic  range  owing  to  the  ease 
with  which  they  may  be  accidentally  transported. 

Throughout  the  family  there  is  a  strong  tendency  toward  the  sup¬ 
pression  of  the  limbs,  and  although  in  the  higher  forms  they  are  well 
developed,  there  are  numerous  genera  in  which  they  become  rudi¬ 
mentary  or  even  disappear  entirely.  None  of  these  occur  in  Japa¬ 
nese  or  neighboring  territory,  all  the  species  here  represented  belong¬ 
ing  to  six  genera,  having  the  normal  number  of  digits. 

KEY  TO  THE  C.ENEKA  OF  S KINKS  OCCURRING  IN  JAPAN  AND  ADJACENT  TERRITORY. 

a1  Movable  lower  eyelid;  fronto-parietals  and  interparietals  distinct. 


bl  Supranasals  present. 

cl  Palatine  hones  separated  on  the.  median  line . Eumeees,  p.  193. 

r  Palatine  bones  in  contact  on  the  median  line . Mabuya .  j>.  213. 

b2  Supranasals  absent. 


c1  Fronto-parietals  in  contact;  dorsals  smooth  or  weakly  biearinate;  claws  in  t 
retractile. 

dl  Lower  eyelid  scaly . Sphenomorphus ,  p.  21G. 

fF  Lower  eyelid  with  an  undivided  transparent  disk _ Leiolopisma,  p.  218. 

c2  Fronto-parietals  not  in  contact;  dorsals  tricarinate;  claws  retractile. 

Lyyosaurns,  p.  221. 

a?  No  movable  lower  eyelid;  fronto-parietals  and  interparietal  united  into  a  single 
shield . ' . Cryptoblepharus ,  p.  225. 

Genus  EUMECES'1  Wiegmann. 

1834.  Eumeees  Wiegmann.  Ilerpet.  Mex.,  p.  30  (type,  Eeincus  paeimentatas  =  E. 
sch  neuter'd). 

1839.  Plestiodon  Dumerie  and  Pibron,  Erpdt.  Gen.,  V,  p.  G!)7  (same  type). 

«  From  £v/n)K?/s,  elongated. 

2G4S5— No.  58—07 - 13 
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1852.  Lamprosanrus  Hallow  ell,  Prop.  Phila.  Arad.,  *1852  (p.  206)  (type,  L. 
(juU  ulat  its). 

187 L.  Plislodon  Cope,  Sop.  and  Third  Ann.  Rep.  Peabody  Acad.,  1871  (p.  82) 
(emendation). 

The  characters  relied  upon  in  the  genus  Eumeces  for  the  proper  sep¬ 
aration  and  identification  of  the  species  are  unfortunately  subject  to  a 
wide  range  of  variation,  at  least  in  some  of  the  species.  Such  crite- 
rions  as  the  absence  or  presence  of  a  postnasal,  of  one  or  two  post- 
mentals,  the  number  of  scales  around  the  body,  etc.,  are  apt  to  fail 
when  most  needed.  Yet  they  are  the  only  ones  which  the  systema- 
tist  has  to  rely  on,  and  though  he  maybe  convinced  that  he  has  to  deal 
with  separate  forms,  nevertheless  he  may  occasionally  have  to  fall  back 
on  locality.  Take,  for  instance,  Enmeces  elegans  of  Boulenger,  from 
China.  The  only  character  by  which  I  can  distinguish  it  from  E.  lati- 
scutatuiij  from  Japan,  is  by  the  absence  of  a  postnasal.  Yet,  among 


Figs.  17<»-17S. —  Head  shields  up  Suinuid  lizards.  170,  side  view  of  head  of  Leiolopisma;  177, 

UPPER  VIEW  OF  HEAD  OF  LEIOLOPISMA;  17S,  UPPER  VIEW  OF  HEAD  OF  EMOIA.  CS ,  C11IN-SIIIELDS;  d, 
DISK  ON  LOWER  EYELID;  Cy  EAR-OPENING;  /.  FRONTAL;  fn,  FRONTO-NASALJ  fp,  FRONTO-PARIETAL; 

/.interparietal;  il,  lower  labials;  7,  loreals;  76,  upper  labials;  m,  mental;  n.  nasal;  nc, 
nuchals;  p,  parietals;  pfj  prefrontal;  pn,  postnasal;  r,  rostral;  sc,  jsuprauliaries;  sn, 
supranasal;  so,  supraocular;  /.temporal.  (All  figures  enlarged.) 

sixty-two  Japanese  specimens  examined  by  me,  five  lack  the  post¬ 
nasal  on  both  sides  and  two  on  one  side.  It  does  not  seem  to  be  to  the 
best  interest  of  science  to  make  E.  elegans  a  synonym  of  E.  latiscuta - 
tus.  Much  less  would  it  do  to  call  the  five  Japanese  specimens  E.  ele- 
gans  and  enumerate  both  species  as  occurring  together  in  the  island  of 
Hondo.  Very  likely  some  of  these  specimens  without  postnasals  are 
brothers  or  sisters  of  the  others' which  have  this  shield.  Moreover, 
what  are  we  to  do  with  those  which  have  it  on  one  side  but  not  on  the 
other'  It  would  probably  be  a  fit  case  for  trinominals  were  we  to  find 
a  similar  proportion  of  postnasals  present  in  Chinese  E.  tlegans ,  but 
unfortunately  we  have  not  sufficient  material  of  the  latter  to  deter¬ 
mine  the  point.  The  most  conservative  proceeding  therefore  is  to 
leave  the  two  forms  their  binominal  nomenclature  at  least  until  we 
shall  know  the  Chinese  form  better. 
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Eumeces  latiscutatus.  (From  Schlegel.) 

For  explanation  of  plate  see  page  554, 
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The  use  of  the  following  key  in  determining  the  skinks  within  the 
territory  covered  by  this  work  must  then  be  subject  to  the  above 
remarks.  The  stability  of  the  various  characters  employed  may 
best  be  understood  by  a  perusal  of  the  remarks  on  variation  following 
the  descriptions  of  each  species. 

KEY  TO  THE  JAPANESE  SPECIES  OF  EUMECES. 

a1  One  unpaired  postmental  only  (normally);  upper  temporal  of  the  second  row 
largest,  wedge-shaped;  soles  of  hind  feet  granular  with  only  a  few  large  tubercles 
on  heel. 

bl  Posterior  loreal  nearly  as  high  as  long,  normally  in  contact  with  two  supralabials. 
e1  Postnasal  present  (normally). 

dl  24  to  2(1  (exceptionally  28)  scales  round  the  middle  of  the1  body. 

E.  latiscutatus,  p.  195. 

d2  28  to  32  scales  round  the  middle  of  the  body  . .  ,E.  lutiscutatus  olcactcc,  p.  200. 

c2  Xo  postnasal . E.  clcgans,  p.  202. 

b2  Posterior  loreal  much  longer  than  high,  in  contact  with  three  supralabials. 

E.  marginatus ,  p.  205. 

a2  Two  unpaired  postmentals;  lower  temporal  of  the  second  row  largest,  wedge- 
shaped  ;  soles  of  hind  feet  with  two  series  of  enlarged  tubercles  between  heel  and 


base  of  third  and  fourth  toes. 

bl  No  postnasal;  normally  two  pairs  of  nuchals . E.  chimnsis ,  p.  20S. 

b2  Normally  a  postnasal  and  three  pairs  of  nuchals . E.  kishinouyei,  p.  210. 


EUMECES  LATISCUTATUS  a  (Hallowell). 

TOKAGE. 

Plate  XY. 

1838.  Scincus  quinquclincatus  Schlegel,  Fauna  Japon.,  Kept.,  pp.  99,  139;  Sauri 
etBatr.,  pi.  i,  figs.  1-4&  (Leiden  Mus.;  Siebold  and  Buerger,  collectors) 
(not  of  Linmeus ). —  Plcstiodon  quinqud  incat  inn  Bleeker,  Natuurk. 
Tijdschr.  Nederland.  Indie,  XVI,  1858,  p.  204  (Japan). — Eumcccs  quinque- 
Hncatus  Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  113.— 
Fritze,  Mitth.  Deutseh.  Ges.  Ost.-Asiens,  V,  1891,  p.  239  (Yezo). 

1860.  Plcstiodon  latiscutatus  Hallo  well,  Proe.  Phila.  Acad.,  1860,  p.  496  (type- 
locality,  Simoda.  Japan;  collected  by  the  Rodger  Exped.). 

1864.  Eumcccs  ( Plcstiodon )  quinquclincatus  var.  japonicus  Peters,  Mon.  Ber. 
Berlin  Akad.  Wiss.,  1864,  p.  57  (type-locality,  Nagasaki;  type  in  Berlin 
Mus.;  von  Martens,  collector). — Martens,  Preuss.  Exped.  Ost-Asien, 
Zool.,  I,  1876,  ]).  376  (Nagasaki). 

1878.  Eumcccs  { Plcstiodon )  japonicus  Boettger,  Offenbach.  Ver.  Naturk.  17-18 

Ber.,  Mitth.,  p.  4  (Japan). 

1879.  Eumcccs  japonicus  Bocourt,  Miss.  Sci.  Mexique,  Kept.,  livr.  6,  p.  423. 
1887.  Eumcccs  marginatus  Boulenger,  Cat.  Liz.  Brit.  Mus.,  Ill,  p.  371  (part: 

Miyanoshta;  Nikko)  (not  of  Hallowell). — Okada,  Cat.  Vert.  Japan,  1891, 
p.  70  (part:  Tokyo;  Hakone;  Nikko;  Awaji;  Suwa). — Boettger,  Kat. 
Kept.  Mus.  Senekenberg.,  I,  1893,  p.  Ill  (part;  Nikko;  Yezo). — Fritze, 
Zool.  Jahrb.  Svst.,  VII,  1894,  p.S60;  author’s  separate,  p.  11  (part:  Hon¬ 
do;  Yezo). 

a  Signifying  with  broad  shields. 

5  Figs.  1,  3,  4,  reproduced  in  this  work  on  Plate  XV. 
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As  the  namo  E.  marginatus  belongs  to  the  Riii  Kin  species,  Eumeces 
latixcutatus  of  Hallowed  must  be  taken  for  that  of  Japan  proper. 
The  type  appears  to  be  lost,  but  there  can  be  no  doubt  as  to  the  per¬ 
tinency  of  the  name  in  spite  of  the  fact  that  Ilallowell  apparently 
overlooked  the  presence  of  a  postnasal.  He  describes  his  specimen 
as  having  “ a  plate  above  the  anterior  f renal,”  which,  however,  he 
considers  an  individual  abnormality.  The  fact  is  that  the  plate 
alluded  to  is  the  real  anterior  frenal,  or  first  loreal,  while  the  scale Jie 
so  designates  is  only  the  abnormally  enlarged  postnasal  crowding  the 
loreal  out  of  contact  with  the  supralabial.  In  specimens  from  the 
main  islands  of  Japan  this  state  of  affairs  is  not  uncommon  (14  out 
of  47  specimens),  and  in  extreme  cases  it  looks  at  a  first  glance  as  if 
the  postnasal  were  missing. 

Doctor  Hallowed  does  not  state  the  locality  in  Japan  where  the 
type  specimen  of  E.  latiscutatus  was  collected,  but  the  only  entry  in 
Dr.  W.  Stimpson’s  manuscript  catalogue  which  can  have  reference  to 
this  specimen  is  his  uSm. — 15.  Lizard  found  on  hillsides  at  Simoda, 
Japan,  May,  1855.  Black  above,  lineate  with  light  blue.  Below 
pale  blue.”  Simoda  may  therefore  be  regarded  as  the  type  locality. 

One  may  still  occasionally  see  this  species  quoted  as  E.  qmnqxie - 
lincatus,  it  being  asserted  upon  Schlegcl’s  authority  that  there  is  no 
difference  between  the  Japanese  and  the  North  American  species.  A 
careful  comparison  will  show  that  there  exist  material  differences  in 
the  number  of  scale  rows,  size,  and  shape  of  rostral  and  nasals,  size  of 
median  dorsal  scales,  shape  of  claws,  etc.,  as  already  pointed  out  by 
Hallowed,  Peters,  and  Boulenger.  To  their  statements  I  may  add 
that  the  two  species  can  be  very  readily  distinguished  by  the  differ¬ 
ences  shown  in  the  relative  size  and  shape  of  the  large  temporal  shields 
between  the  parietals  and  the  seventh  labial,  the  North  American 
species  having  an  arrangement  very  much  like  that  of  t lie  Yaeyama 
species  E.  k ishinouyci  as  distinguished  from  E.  marginatus ,  E.  latiscu¬ 
tatus ,  and  their  immediate  allies  and  illustrated  on  figs.  179,  182,  184. 

Description  (figs.  1 79— ISO) . — Adult  male; IhS.N.M.  No.  12715;  Yoko¬ 
hama,;  April,  1881;  P.  L.  Jouy,  collector.  Rostral  high,  bent  over 
on  the  snout,  the  portion  visible  from  above  being  nearly  as  large 
as  the  fronto-nasal ;  supranasals  in  contact  behind  rostral;  nostril  in 
the  anterior  portion  of  a  single  nasal,  which  is  higher  anteriorly  than 
posterior^;  a  small  postnasal  in  contact  with  supranasal,  nasal,  first 
and  second  labials  (on  left  side  with  first  labial  only)  and  anterior 
loreal;  fronto-nasal  broader  than  long,  not  in  contact  with  rostral 
nor  with  frontal ;  prefront als  nearly  as  large  as  fronto-nasal  in  contact 
behind  the  fronto-nasal,  also  in  contact  with  both  loreals  and  with 
upper  preocular  and  anterior  supraocular;  anterior  loreal  high  and 
narrow,  in  contact  with  second  supralabial  (on  left  side  also  with  first) ; 
posterior  loreal  pentagonal,  nearly  as  high  as  wide,  in  contact  with 
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second  and  third  supralabials;  frontal  as  long  as  parietals,  longer  than 
its  distance. from  tip  of  snout,  anteriorly  a  little  wider  than  behind,  in 
contact  with  three  supraoculars;  four  supraoculars,  second  largest  ; 
seven  superciliaries ;  front o-parietals  somewhat  smaller  than  inter¬ 
parietal;  parietals  large,  in  contact  behind  interparietal;  one  pair  of 
nuchals;  seven  supralabials,  seventh  largest,  fifth  under  the  eye;  two 
temporals  in  the  first  row,  lower  much  the  larger;  upper  temporal  in 
the  second  row  very  large,  much  larger  than  lower  one,  wedge-shaped 
with  the  apex  pointing  forward;  lower  temporal  of  the  second  row 
elongate  squarish,  with  upper  and  lower  edges  nearly  parallel;  a  single 
large  scale  between  seventh  supralabial  and  ear-opening  which  is  bor¬ 
dered  anteriorly  by  a  few  projecting  granules;  mental  small,  followed 
by  a  single  pentagonal,  impaired  postmental;  seven. lower  labials,  the 
sixth  being  band-like,  long  and  narrow;  body  covered  above  and 
below  with  cycloid  scales  in  26  rows  around  the  middle,  those  on  the 


179 


ISO 


Figs.  179-ISO.— Eumeces  latiscutatus.  2  X  nat.size.  179,  side  of  head,  normal  postnasal;  (2^  X 

NAT.  SIZE)  ISO,  UNDERSIDE  OF  HIND  FOOT.  No.  G1GG,  U.S.N.M. 


middle  of  the  back  slightly  wider  than  the  others,  laterals  not  essen¬ 
tially  smaller  than  ventrals;  a  pair  of  large  preanal  plates;  length  of 
hind  leg  contained  twice  and  a  half  times  in  the  distance  from  snout 
to  vent;  the  adpressed  limbs  overlap  by  the  length  of  the  fingers;  sole 
of  hind  foot  granular  with  a  single  larger  tubercle  and  a  few  others  at 
the  heel;  a  specialized  scale  with  a  claw-like  pointed  keel  behind  the 
vent  at  each  corner;  tail  cylindrie,  tapering,  slightly  swollen  under¬ 
neath  at  base,  with  a  series  of  wide  transverse  plates  on  the  underside. 
Color  (in  alcohol),  above  pale  olive  gray  with  a  dorso-lateral  whitish 
band  about  one  scale  wide,  bordered  below  by  a  broad  dark-brown 
band  from  the  eye  over  the  ear-opening,  above  the  legs  and  continued 
on  the  tail  nearly  to  the  tip;  head  nearly  uniform  olive  clay  color; 
whole  underside,  including  lower  half  of  flanks,  whitish,  chin  and 
throat  suffused  with  clay  color,  the  rest  with  bluish  gray. 
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Dimensions. 


Total  length . 

Snout  to  vent, . 

Vent  to  t i p  of  tail . 

Snout  to  ear-opening... 
Greatest,  width  of  head 

Axilla  to  groin . 

Fore  leg . . . . 

Hind  leg . 


mm. 

18(> 

04 

122 

15 

12 

34 

18 

25 


The  female  differs  in  lacking  the  swelling  at  the  base  of  the  tail  and 
apparently  also  the  differentiated  keeled  scale  behind  each  corner  of 
the  vent  . 

The  younger  individuals  differ  in  not  having  the  temporal  region 
swollen  and  also  differ  greatly  in  color.  As  exemplified  by  a  large 
series  from  Mount  Fuji,  they  are  (in  alcohol)  nearly  blackish  brown 
above,  becoming  dark  brownish  slate  on  the  terminal  half  of  the  tail, 
with  five  pale  longitudinal  stripes,  viz,  one  median;  one  on  each  side 
proceeding  from  the  outer  edge  of  the  supraoeulars  down  the  sides  of 
the  back,  two  scale  widths  from  the  median  stripes;  finally,  a  lateral 
stripe  on  each  side  originating  on  the  supralabials,  through  the  ear  and 
above  both  fore  and  hind  legs;  all  continued  on  the  tail  where  the}r 
gradually  disappear;  the  median  stripe  bifurcates  on  the  interpa¬ 
rietal,  each  branch  following  the  outer  edge  of  the  frontal  to  the 
snout,  which  is  pale  brownish;  underside  bluish  gray,  except  chin, 
throat,  limbs  underneath,  anal  plate,  and  the  subcaudal  transverse 
plates,  which  are  pale  buff.  According  to  Stimpson  they  are  black 
in  life  with  light  blue  stripes  and  pale  blue*  underside. 

Variation. — There  is  considerable  variability  in  the  head  scales  and 
their  various  relations,  but  as  it  would  be  of  little  use  to  note  all  the 
deviations  from  the  specimen  described  above,  it  will  be  sufficient  to 
call  attention  to  those  which  are  of  systematic  value. 

Out  of  62  specimens  examined  by  me  only  one  (No.  34123)  has  the 
azygous  postmental  divided,  and  the  abnormality  of  the  specimen  is 
furt her  shown  by  a  small  portion  of  the  side  of  the  posterior  post- 
mental  being  also  separated  b}T  a  suture. 

In  3  specimens  (Nos.  34120,  34130,  34138)  the  posterior  loreal 
is  in  contact  with  three  supralabials  on  both  sides;  in  one  (No.  30734) 
on  one  side  only,  and  in  one  (No.  34126)  it  barely  touches  the  third 
labial  on  one  side. 

Five  specimens  (Nos.  34119,  34121,  34126,  34127,  34133)  have  no 
postnasal  at  all;  two  lack  it  on  one  side  only  (Nos.  3412S,  34139), 
while  in  37  specimens  it  is  present  on  both  sides. 

Curiously  enough  the  variation  in  the  postnasal  is  most  pronounced 
in  a  single  series  of  specimens  collected  near  Mount  Fuji  in  September, 
1898.  Out  of  the  21  specimens  five  have  no  postnasals  at  all,  two  on 
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one  side  only,  and  of  the  fourteen  others  which  have  it  on  both  sides, 
no  less  than  nine  have  the  postnasal  so  large  as  to  crowd  the  anterior 
loreal  away  from  the  supralabials,  so  that  only  in  five  does  d  come  in 
contact  with  the  supralabials  behind  the  postnasal  and  that  not  even 
always  on  both  sides. 

Of  39  specimens,  the  only  ones  examined  for  this  character,  the 
scale  rows  around  the  middle  of  the  body  are  2N  in  two  only,  26  in 
twenty-four,  and  24  in  thirteen. 

Habitat. — Apparently  confined  to  the  large  islands  of  Japan  proper. 

The  types  came  from  the  hills  back  of  Simoda,  and  the  species  is 
apparently  quite  common  in  that  part  of  Hondo.  We  have  a  large 
number  from  around  Mount  Fuji  and  from  Yokohama;  British 
Museum  has  it  from  Miyanoshta  and  Nikko,  whence  specimens  arc 
also  in  the  Senckenberg  Museum,  and  Okada  records -it  from  Tokyo 
and  Hakone.  From  farther  south  the  latter  also  indicates  the  prov¬ 
inces  of  Awaji  and  Suwa;  the  Hamburg  Museum  has  it  from  Kiyotaki 
toge  in  the  province  of  Kawachi  (No.  1833),  and  the  United  States 
National  Museum  from  Koriyama,  province  of  Yamato.  From  north¬ 
ern  Hondo  there  are  no  records.  From  Yezo,  however,  there  is  said 
to  be  a  specimen  in  the  Senckenberg  Museum  received  from  Mr.  B. 
Schmacker,a  and  Doctor  Fritze  also  indicates  it  from  that  island,  with¬ 
out  giving  his  authority,  however.  If  occurring  there,  it  must  be  rare 
or  local.  Dr.  Hugh  M.  Smith  brought  us  a  fine  series  from  Kochi,  on 
Shikoku,  the  only  record  from  that  island.  He  also  collected  it  in  the 
extreme  southern  end  of  Kiusiu  at  Yamagawa,  province  of  Satsuma. 
Our  museum  also  has  it  from  Miyazaki,  and  von  Martens  obtained  it  at 
Nagasaki,  from  which  locality  the  Riksmuseum  in  Stockholm  also  has 
a  specimen  (No.  2319),  collected  by  Dr.  Oscar  Nordquist  in  October, 
1879,  during  the  Vega  expedition. 


List  of  specimens  of  Eumcces  latiseutatus. 


U.S. 

N.M. 

No. 

Sox 
and 
age.  1 

Locality. 

i 

When  col¬ 
lected. 

By  whom  collected. 

Scale 

rows. 

Post- 

men¬ 

tals. 

Post- 

nasal. 

6166a 

(°) 

Japan . 

1 

1 

6166b 

. do . . . 

l 

\ 

6166c 

l 

6166d 

. do . 

* 

1 

1 

6166e 

! . do . 

l 

1 

12715 

(&> 

Yokohama . 

Apr.,  1881 

Dale  and  .Tony 

26 

1 

13750 

P.  T>.  .Tony 

1 

1 

30734 

Miyazaki,  Kiusiu . 

C.  A.  Clark 

24 

1 

1 

1 

31S04 

Koriyama ,  Yam  a  to . 

Apr.  26,1903 

H.  M.  Smith . 

26 

1 

31S32 

Y amagawa,  Kiusiu . 

June  14,1903 

. . .  .do 

24 

1 

1 

31833 

26 

1 

1 

■  Figs.  179-180.  b  Description,  p.  196. 


n S<v.  however,  remarks  on  alleged  Yezo  speeimens  by  the  same  collector,  pp.  Ill, 
and  275. 
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List  of  specimens  of  Evvicccs  latiscutatus — Continued. 


IT.S. 

N.M. 

No. 

3 1834 

3183.5 

Sex 

and  Locality, 

age. 

When  col¬ 
lected. 

By  whom  collected. 

Scale 

rows. 

l’ost- 
me  l- 
ta  1st 

.  Yamagawa,  Kiusiu . 

June  14,1903 

11.  M.  Smith . 

26 

26 

1 

. do . 

. do . 

. do . 

31836 

..  ..do  .  .  . 

...  .do . 

26 

1 

3 1 837 

. do . 

. do . 

. do . . . . 

26 

1 

31879 

.  Kochi,  Shikoku . 

May  11,1903 

. do . 1 

26 

1 

3 1 8S0 

. do . 

. do . 

26 

1 

31881 

L . 1 . do . 

. do . 

. do . . 

26 

1 

31882 

. do . 

. do . 

26 

1 

31883 

.do... 

..do . 

26 

] 

31890 

. do . 

. do . 

..  ..do . 

26 

31891 

. do . 

. do . 

. do . 

24 

1 

31892 

.  do . 

28 

1 

31893 

. . do . 

. do _ ... 

. do . 

28 

1 

34119 

.  Mount  Fuji . 

Sept.,  1898 

A.  Owston . 

24 

1 

34120 

. do . 

.  .do . 

26 

1 

34121 

. do . 

. do . 

. do . 

24 

1 

34122 

. do . 

.  .  do . . 

do . 

24 

1 

34123 

. . do . 

. do . 

. do . 

26 

2 

34124 

. do . 

.  .do  . 

.do . 

24 

1 

34125 

. do . 

.  .  do  . 

24 

1 

34126 

. do  .. 

do 

.  do 

26 

1 

34127 

. do . 

do 

do  . 

24 

1 

34128 

1 . do . 

. .  .  .do  _ 

do  . 

26 

1 

1 

34129 

. do . 

.  ..do . 

..do . 

26 

1 

34130 

. do . 

. do . 1 

.  ..do . 

26 

1 

34131 

. do . 

.  do . 

24 

1 

34132 

. do . 

do 

do  . 

26 

1 

34133 

. do . 

do  . 

26 

1 

34134 

. do . 

..do . 

26 

1 

34135 

. do . 

do  . 

24 

1 

34136 

.do... 

.do  . 

26 

1 

34137 

. do . 

do 

do 

24 

1 

34138 

. do . ; . 

.do  . 

do  . 

24 

1 

34139 

. do . 

do 

do 

26 

1 

1   

Post- 

nasal. 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

0 

1 

1 

1 

1 

0 

0 

1-0 

1 

I 

1 

1 

0 

1 

1 

1 

1 

1 


EUMECES  LATISCUTATUS  OKAD/E,*'  new  subspecies. 

Diagnosis. — Scales  round  the  body  2S-30;  first-  upper  labial  form¬ 
ing  a  suture  with  the  nasal  and  the  postnasal;  a  single  postmental. 

Habitat.- — M^uikeshima,  Idzu  Seven  Islands,  Japan  (not  to  be  con¬ 
founded  with  Miyakoshima,  Yacyama  Islands). 

Type.—  IhS.N.M.  Xo.  23801;  Miyakoshima;  May  3;  N.  Okada,  col¬ 
lector;  topotypes  in  Science  College  Museum,  Tokyo. 

Dc script  ion  of  type-sped  nun . —  Rostral  hept  agonal,  rather  high, 
and  broad  at  top, though  not  bent  much  over  on  the  upper  surface; 
nasal  small  with  the  nostril  pierced  in  front  of  the  center;  a  small 
post  nasal  in  contact  with  first  and  second  supralabial  (fig.  1 S 1 ) ; 

a  Named  for  Mr,  8.  Okada,  the  author  of  the  Catalogue  of  Yertebrated  Animals  of 
Japan  (Tokyo,  1891). 
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NOTES  ON  THE  SURFACE  COPEPODA  OF  THE 
GULF  OF  MANNAR. 

By  Captain  R.  B.  Seymour  Sewell,  B.A.,  I.M.S. 

Surgeon-Naturalist  to  the  Marine  Survey  of  India  and  Honorary 
Assistant  Superintendent ,  Zoological  and  Anthropological 
Section ,  Indian  Museum ,  Calcutta . 

(With  five  Plates  and  one  Map.) 

rT^HE  collections  on  which  the  following  notes  are  based  are 
two  in  number.  The  first  of  these  is  a  very  extensive 
one  from  the  Ceylon  pearl  banks  and  neighbouring  waters. 
This  collection  was  made  by  Mr.  T.  Southwell  during  the 
years  1906-09,  when  he  was  Scientific  Adviser  to  the  Ceylon 
Pearl  Fishery  Syndicate,  ancl  comprises  326  samples  ;  at  the 
time  when  the  Syndicate  ceased  its  operations,  this  collection 
was  handed  over  to  Dr.  J.  Pearson,  the  Director  of  the 
Colombo  Museum,  and  I  have  to  thank  him  for  entrusting  it 
to  me  for  examination.  The  second  collection  was  made  by 
Mr.  S.  W.  Kemp,  of  the  Indian  Museum,  during  the  month  of 
February,  1913,  at  Paumben  and  Kilakarai  on  the  south 
coast  of  India.  The  collections  proved  to  be  exceedingly  rich, 
containing  in  all  87  species  and  varieties,  of  which  five  are 
new  to  science,  namely,  Acrocalanus  similis ,  Scolecithricella 
pearsoni ,  Centropages  trispinosus,  Acartia  southwelli ,  Acartiella 
kempi ,  gen.  nov.  ;  and  in  addition  I  am  able  to  record  the 
occurrence  of  the  following  hitherto  unknown  forms  : — 
Eucalanus  mucronatits ,  $ ;  Labidocera  pavo,  S  \  Acartia 
amboinensis ,  $  ;  Tortanus  forcipatus,  (J. 

In  the  accompanying  table  I  have  given  a  complete  list  of 
the  various  species  and  varieties,  and  have  indicated  by  -f 
the  various  localities  in  which  they  were  present.  For  the 
most  part  the  species  are  widely  distributed,  but  it  is  of 
interest  to  note  that  the  species  of  the  genera  Euchseta , 
Scolecithrix ,  Scolecithricella ,  and  Candacia  appear  to  be  very 
largely  confined  to  the  region  of  the  pearl  banks  lying  to  the 
west  of  Ivarativu  island,  between  it  and  the  overfalls,  including 


192 


SPOLIA  ZEYLANICA. 


Dutch  Moderagam,  Karativu,  and  Alanturai  paars,  all  of 
which  localities  proved  to  be  exceedingly  rich  as  regards  the 
Copepod  fauna. 

The  positions  of  the  various  localities  in  which  collections 
were  made  are  shown  on  the  chart,  but  in  the  case  of  many 
of  the  paars  they  are  approximate  only. 


Family,  CALANID^E. 

Genus  Calanus,  Leach. 

Calanus  minor  (Claus.). 

*  Calanus  minor ,  Giesbrecht,  1888,  p.  331. 

— - Giesbrecht,  1891,  p.  282. 

- Cleve,  1901,  p.  5. 

- A.  Scott,  1902,  p.  422. 

- Thompson  &  Scott,  1903,  p.  241. 

- Wolfenden,  1905,  p.  995. 

?  Calanus  caroli  ($),  Wolfenden,  1905,  p.  994. 

Calanus  minor ,  Cleve,  1905,  p.  186. 

- A.  Scott,  1909,  p.  7. 

- Sewell,  1912,  p.  354. 

Undinula  caroli  ($),  Sewell,  1912,  p.  356. 

Calanus  minor ,  Pesta,  1913,  p.  30. 

This  species  is  comparatively  rare  on  the  pearl  banks,  and 
is  absent  altogether  in  the  majority  of  tow-nettings.  Most 
of  the  specimens  obtained  were  females.  Wolfenden  (1905) 
obtained  a  female  calanid,  of  which  he  gives  neither  a  full 
description  nor  any  figures,  from  the  Maidive  and  Laccadive 
Archipelagoes  :  he  believed  this  form  to  be  the  hitherto- 
unknown  female  of  Undinula  ( Calanus )  caroli ,  Giesbrecht. 
I  obtained  what  appeared  to  be  similar  examples  from  the 
Burma  coast,  but  a  subsequent  examination  showed  that  they 
were  in  reality  examples  of  Calanus  minor ,  and,  as  I  have 
pointed  out  below  (p.  199),  there  seems  to  be  some  reason 
for  believing  that  Undinula  caroli  is  merely  a  variety  of 
Undinula  darwini,  Giesbrecht  (<?). 

*  In  the  majority  of  cases  the  list  of  references  only  includes  those 
that  refer  to  the  occurrence  of  the  species  in  Indian  waters. 
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Calanus  tenuicornis,  Dana. 

Calanus  tenuicornis,  Cleve,  1904,  p.  1S6. 
- A.  Scott,  1909,  p.  8. 

This  species  was  represented  by  a  single  female  taken  near 
Karativu  Paar.  Its  occurrence  is  of  some  interest,  as  it  is 
the  first  occasion  on  which  it  has  been  recorded  from  Indian 
coastal  waters. 


Genus  Canthocalanus,  A.  Scott. 

Canthocalanus  pauper  (Giesbrecht). 

Calanus  pauper,  Thompson,  1899,  p.  275. 

- Cleve,  1901,  p.  5. 

- -  a.  Scott,  1902,  p.  400. 

- Gleve,  1903,  p.  357. 

- Thompson  &  Scott,  1903,  p.  241. 

- - Wolfenden,  1905,  p.  995. 

Canthocalanus  pauper ,  A.  Scott,  1909,  p.  9. 

Calanus  pauper ,  Pesta,  1912,  p.  43. 

Canthocalanus  pauper ,  Sewell,  1912,  pp.  315  and  355. 
Calanus  pauper ,  Pesta,  1913,  p.  30. 


Canthocalanus  pauper,  var.  plumulosus,  Wolfenden. 

Canthocalanus  pauper ,  var.  plumulosus ,  Sewell,  1912, 
p.  355. 

This  species  was  universally  distributed  over  the  pearl 
banks  and  neighbouring  waters,  occurring  at  times  hi  large 
numbers.  Wolfenden  ( loc .  cit.,  p.  994,  1905)  has  called 
attention  to  a  curious  modification  of  the  furcal  setae  which 
is  occasionally  met  with  in  Undinula  vulgaris ,  Taracalanus 
aculeatus,  Calocalanus  paw ,  and  Euchirella  bella  var.  indica. 
This  modification  consists  of  “  a  more  or  less  dichotomous 
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branching,  repeated  in  the  sub-branches,  the  whole  forming  a 
sort  of  brush,”  and  he  has  proposed  that  examples  showing 
this  character  should  be  considered  as  a  variety  under  the 
name  “  plumulosus .”  I  have  previously  (loc.  cit.,  pp.  355, 
357,  and  359)  recorded  a  similar  modification  in  Cantkocalanus 
pauper,  Undinula  caroli,  and  Acrocalanus  longicornis . 

Numerous  specimens,  both  of  the  above  species  and  of 
Undinula  vulgaris ,  showed  this  peculiarity,  and  a  study  of 
these  examples  has  caused  me  to  alter  my  opinion.  I  am 
inclined  to  regard  this  branching  of  the  setae  merely  as  an 
abnormality  and  not  a  true  variety.  In  the  tables  below  I 
have  given  the  results  obtained  from  an  examination  of  the 
furcal  setae  of  a  series  of  individuals  of  these  two  species,  in 
which  this  peculiarity  was  present  to  a  greater  or  less  degree  ; 
in  all  cases  the  seta  showing  the  modification  is  indicated  by  +. 


Cantkocalanus  pamper. 


No.  and 

Sex.  Left  Furca. 


f 

s 

5 

4 

3 

2 

1 

1 

■A 

o 

. 

+ 

2 

<? 

. 

+ 

3 

<? 

4 

+ 

5 

<? 

+ 

+ 

+ 

6 

t? 

+ 

+ 

+ 

7 

<? 

8 

<? 

9 

<? 

+ 

10 

? 

+ 

+ 

+ 

11 

? 

+ 

+ 

+ 

12 

? 

+ 

+ 

+ 

+ 

13 

? 

+ 

+ 

+ 

14 

¥ 

+ 

+ 

+ 

15 

? 

16 

¥ 

+ 

+ 

+ 

17 

¥ 

+ 

+ 

+ 

18 

¥ 

+ 

+ 

+ 

+ 

19 
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+ 

+ 

+ 

20 

¥ 

+ 

+ 

Number  of 
times  each  l 
seta  is  i 

r 

10 

12 

16 

3 

affected 


Right  Furca. 


t 

1 

o 

3 

4 

5 

+ 

. 

\ 

O 

. 

+ 

u 

+ 

+ 

© 

pQ  ©  • 

So? 

+ 

+ 

( 

+ 

+ 

+ 

O  *  *0 

© 

+ 

+ 

p  m 
>• 

♦  / 

<1 

+ 

+ 

+ 

.  ' 

+ 

+ 

+ 

»+-i 

o 

+ 

+ 

u 

+ 

+ 

+ 

+ 

© 

+ 

+ 

+ 

+ 

• 

d  ^ 

fltta  . 

+ 

+ 

+ 

+ 

+ 

O  tSO,‘ 
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CC  ^ 

u  o 

+ 

+ 

©  c n 

+ 

+ 

.  ; 
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5 

14 

13 

3 

1 
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Undinula  vulgaris. 

No.  and 


Sex. 

Left  Furca. 

Right  Furca. 

A  

t — 

\ 

r 

- 

\ 

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 

i  5 

+ 

•  1 

2  c? 

+ 

. 

•  i 

2  ©  CO 

3  6 

4  <J 

4- 

+ 

•+ 

+ 

+ 

+ 

i 

•  \ 
•  / 

cc 

\  Q 

■  tfl  o  © 

5  <5 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

• 

^  5h  "o 

o  o  © 

6  3 

+ 

+ 

+ 

+ 

+ 

+ 

La  rr< 

7  <j> 

+ 

+ 

+ 

+ 

+ 

+ 

w 

8  ? 

+ 

9  ? 

+ 

+ 

+ 

'o 

10  $ 

+ 

+ 

+ 

+' 

+ 

+ 

+ 

+ 

© 

11  9 

+ 

+ 

+ 

+ 

a 

3 

12  $ 

+ 

+ 

+ 

+ 

+ 

+ 

13  $ 

+ 

+ 

+ 

+ 

+ 

+ 

£ 

14  $ 

. 

+ 

+ 

+ 

+ 

+ 

bD  * 

Jj  CO 

15  $ 

. 

+ 

. 

0)  ^ 

16  $ 

17  ? 

+ 

4- 

+ 

+ 

+ 

+ 

>  ~ 

l  „  © 

(  ©  O 

tj  © 

18  ? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

19  $ 

20  $ 

+ 

+ 

• 

o  sts 

Ph 

21  $ 
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+ 

+ 

+ 

+ 

is 

22  $ 

+ 

+ 

+ 

1  * 

23  $ 

+ 

+ 

£ 

© 

24  $ 

+ 

-i- 

+ 

+ 

+ 

+ 

+ 

& 

25  ? 

26  $ 
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+ 

+ 

+ 

+ 

+ 

+ 

£ 

27  ? 

+ 

+ 

+ 

+ 

4- 

+ 

+ 

+ 

28  9 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

29  $ 

+ 

\ 

•  A 

30  ? 

+ 

+ 

+ 

+ 

. 

O  <u  z*  aj  "  i. 

\  j3  a  s 

31  9 

32  9 

+ 

+ 

+ 

4- 

•  j 

/  ^  S  9,  ©  p,  - 
1 

Number  of 
times  each 
seta  is 

affected 

S‘ 

12 

15 

18 

18 

15 

20 

14 

10 

From  the  above  it  is  evident  that  there  is  little  or  no 
regularity  in  the  disposition  of  the  plumose  setse  in  any 
particular  individual,  in  some  cases  only  a  single  hair  showing 
this  change,  in  others  all  ten  doing  so ;  it  is  quite  exceptional 
to  find  any  attempt  at  symmetry  in  the  arrangement.  It  will 
be  noticed  that  in  the  number  of  individuals  affected,  the 
proportion  of  females  is  larger  than  that  of  males,  but  a 
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difference  such  as  this  might  easily  be  accounted  for  by  the 
greater  preponderance  of  females  in  the  catch. 

With  regard  to  the  total  number  of  hairs  affected  and  their 
relative  position,  it  is  quite  clear  that  on  the  whole  far  more 
setae  are  abnormal  in  the  female  than  in  the  male,  and,  further, 
the  setae  most  frequently  affected  arc  those  that  possess  the 
greatest  length,  i.e.,  numbers  2,  3,  and  4. 

I  have  on  one  occasion  found  a  similar  “  plumose  ”  seta 
arising  from  the  tip  of  a  damaged  antenna  in  an  example  of 
Acrocalanus  longicornis .  In  this  case  the  antenna  had 
obviously  been  damaged  on  some  previous  occasion,  the 
terminal  segments  being  broken  off  ;  subsequently  the  stump 
had  healed,  and  from  the  scar  this  seta  had  arisen. 

I  am  of  the  opinion  that  this  plumose  modification  is  an 
abnormality  produced  by  injury  to,  and  subsequent  re¬ 
generation  of,  the  seta,  and,  further,  the  prevalence  of  this 
change  in  spermatophore -bearing  females  of  Undinula  vulgaris 
would  tend  to  show  that  the  injury  is  frequently  caused  during 
the  act  of  deposition  of  the  spermatophore  by  the  male. 


Genus  Undinula,  Scott. 

Undintjla  vulgaris  (Dana). 

(PI.  XVII.,  figs.  1  and  2.) 

Calanus  vulgaris ,  Giesbrecht,  1896,  p.  318. 

- Thompson,  1899,  p.  275. 

- Cleve,  1901,  p.  5. 

- A.  Scott,  1902,  p.  400. 

- Thompson  &  Scott,  1903,  p.  357. 

- Cleve,  1903,  p.  357. 

- Cleve,  1904,  p.  186. 

- - Wolfenden,  1905,  p.  994. 

Undinula  vulgaris,  A.  Scott,  1909,  p.  16. 
- Sewell,  1912,  pp.  315  and  356. 

Calanus  vulgaris  var.  plumulosus,  Wolfenden,  1905,  p.  994. 
PI.  XCVI.,  figs.  21,  22. 

Undinula  vulgaris  var.  plumulosus,  Sewell,  1912,  p.  356. 
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This  species  was  widely  distributed  throughout  the  regions 
investigated.  Numerous  examples  were  obtained  showing 
the  modified  tail  setse  as  described  by  Wolfenden  {vide  ante, 
p.  193),  but,  as  I  have  already  pointed  out,  I  do  not  consider 
this  condition  to  be  a  true  variation. 

Several  examples  were  obtained  which  show  the  double 
spine  on  the  left  side  of  the  posterior  thoracic  margin.  This 
modification  was  first  described  by  Giesbrecht  (1893,  PI.  VII., 
fig.  28).  I  have  since  obtained  specimens  from  the  east  side 
of  the  Bay  of  Bengal,  hi  the  neighbourhood  of  the  Andaman 
Islands  and  Mergui  Archipelago,  in  which  this  condition  is 
even  more  pronounced.  In  these  specimens  the  left  side  of 
the  thoracic  margin  is  considerably  swollen,  and  forms  a 
stout  prominence  projecting  outwards  and  backwards,  and 
bears  two  stout  spines — the  dorsal  projecting  backwards  and 
somewhat  upwards,  and  the  ventral  pointing  vertically 
downwards  and  being  considerably  swollen  at  its  base. 

We  thus  have  three  forms,  which  appear  to  be  quite  distinct 
from  one  another,  for  I  have  up  to  the  present  failed  to 
discover  any  intermediate  forms. 


Undinula  darwini  (Lubbock). 

Calanus  darwini,  Thompson,  1899,  p.  275. 

- Cleve,  1901,  p.  5. 

- - A.  Scott,  1902,  p.  400. 

- Thompson  &  Scott,  1903,  p.  241. 

- Cleve,  1903,  p.  357. 

- Cleve,  1904,  p.  185. 

- Wolfenden,  1905,  p.  994. 

Undinula  darwini,  A.  Scott,  1909,  p.  17. 

- Sewell,  1912,  p.  356. 

- Pesta,  1913,  p.  30,  fig.  13. 

This  species  was  much  less  common  hi  the  Ceylon  collections 
than  the  preceding,  though  it  is  of  frequent  occurrence  in 
other  parts  of  the  Indian  Ocean.  According  to  Giesbrecht 
(1893,  PI.  VII.,  fig.  29),  both  first  and  second  abdominal 
segments  are  furnished  ivith  a  row  of  sharp  spines  on  the 
2  d  6(10)13 
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posterior  margin,  and  the  posterior  thoracic  margin  on  the 
left  side  is  produced  backwards  in  a  rectangular  projection  ; 
but  a  study  of  numerous  examples  from  various  localities  in 
the  Indian  Ocean  and  Bay  of  Bengal  has  shown  that  these 
characters  are  subject  to  very  considerable  variation.  As 
regards  the  spinulation  of  the  abdominal  segments,  many 
specimens  possessed  spines  only  on  one  of  the  segments,  while 
in  some  cases  spines  were  absent  altogether.  Again,  in 
numerous  examples  the  posterior  thoracic  margin  formed 
almost  a  uniform  curve,  with  a  very  slight  rounded  projection 
towards  the  ventral  side  ;  in  other  cases  this  prominence  was 
more  marked  and  formed  a  somewhat  triangular  prominence, 
while  in  a  few  cases  the  t^ypical  projection  was  present. 

In  this  species,  as  in  U.  vulgaris ,  it  would  appear  that  there 
are  three  forms  of  the  posterior  thoracic  margin,  which  are 
quite  distinct  from  one  another,  and  a  close  examination  of  a 
large  number  of  specimens  has  failed  to  show  any  correlated 
change. 


Undinula  darwini,  var.  caroli  (Giesbrecht). 

Calanus  caroli ,  Giesbrecht,  1888,  p.  331. 

- Giesbrecht,  1893,  p.  91.  PI.  VIII.,  fig.  36. 

- <?,  Wolfenden,  1905,  p.  994.  PI.  XCVII., 

fig.  41. 

Undinula  caroli ,  A.  Scott,  1909,  p.  18. 

This  form  was  first  described  by  Giesbrecht  (loc.  cit.}  1888), 
who  considered  that  it  was  a  distinct  species.  Wolfenden 
(loc.  cit.}  1905)  obtained  examples  from  the  Maidive  and 
Laccadive  Archipelagoes,  and  associated  with  these  were 
several  females,  which  he  considered  to  be  the  hitherto - 
unknown  female.  According  to  his  brief  description  these 
forms  were  distinguished  from  the  female  Undinula  darwini 
by  the  absence  of  teeth  on  the  distal  portion  of  the  margin  of 
exopod  3  in  the  second  and  third  pairs  of  swimming  feet,  and 
by  the  presence  of  a  few  fine  spines  on  the  first  basal  of  the 
first  pair.  The  absence  of  the  marginal  teeth  separates  these 
females  from  the  present  form,  in  which  these  teeth  invariably 
occur  exactly  as  in  U.  darwini ,  and  the  fine  spines  on  the 
first  basal  of  the  first  leg  is  a  character  that.  I  have  found 
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present  in  Calanus  minor ,  As  I  have  previously  mentioned 
(vide  ante ,  p.  192),  I  consider  that  these  forms  are  in  all 
probability  examples  of  Calanus  minor . 

As  A.  Scott  ( loc .  cit.)  has  pointed  out,  the  form  known  as 
U.  caroli  <$  is  easily  recognizable  from  U .  darwini  <$  by  its 
constantly  smaller  size  and  by  the  structure  of  the  fifth  pair 
of  legs. 

In  a  tow-netting  taken  at  “  Investigator  ”  Station  No.  470 
(Sawi  Bay,  Ivar  Nicobar,  December  7,  1912),  large  numbers 
of  both  forms  were  present,  associated  with  numerous  examples 
of  Undinula  darwini  $  ;  a  comparative  study  of  the  two 
forms  of  male  has  given  the  following  interesting  results. 

The  proportional,  lengths  of  the  abdominal  and  furcal 
segments  in  the  two  forms  are — 

Undinula  darwini  :  45  :  41 :  32  :  27  :  25  :  23. 

Undinula  caroli :  45  :  41  :  31 :  27  :  24  :  22. 

The  proportional  lengths  of  the  antennal  joints  are  as 
follows  : — * 

Segments:  1-2.  3-5.  6.  7.  8-9.  10.  11.  12.  13.  14.  15. 

U.  darwini  ..  121  82  26  27  40  26  31  38  46  46  49 

U.  caroli  ...  118  79  24  26  39  28  30  37  45  45  50 

Segments  :  16.  17.  18.  19.  20.  21.  22.  23.  24.  25. 

U.  darwim  . .  49  51  53  57  46  46  51  51  46  18 

U.  caroli  . .  50  51  53  56  47  47  53  53  50  19 

The  structure  of  the  first  four  pairs  of  swimming  legs  is 
exactly  similar  in  the  two  forms,  not  only  as  regards  the 
spinulation,  but  also  in  the  proportional  lengths  of  the  various 
segments  -,  thus  the  proportional  lengths  of  the  segments  and 
end  spine  in  the  third  leg  of  the  two  forms  are  as  follows  : — 


U.  darwini . 

U.  caroli. 

First  Basal 

17*9  .. 

17-9 

Second  Basal 

8-7  .. 

8-3 

Exopod  1  .  . 

110  .. 

11-0 

Exopod  2  .  . 

15-0  .. 

14-5 

Exopod  3  .  . 

28*9  .. 

30-0 

End  spine 

18*5  .. 

18*3 

Total  length 

100-0 

100-0 

*  In  all  cases  the  total  length  of  the  antenna  has  been  taken  =  1,000. 
In  this  way  it  is  found  that  comparison  between  specimens  of  unequal 
size  is  greatly  facilitated. 
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As  a  result  of  a  careful  study,  it  appears  that  the  sole 
appreciable  difference  between  these  forms  lies  in  the  structure 
of  the  fifth  pair  of  legs.  The  question  then  arises,  Are  we 
justified  in  considering  these  forms  to  be  distinct  “  species  ”  ? 

Examples  of  variation  in  the  structure  of  the  sexual  appen¬ 
dages  have  been  described  in  other  species,  e.< Labidocera 
kroyeri  (Brady)  ;  and  the  similarity  of  the  two  forms  is  so 
close,  even  to  the  lengths  of  the  antennal  segments  and  the 
proportions  of  the  swimming  feet,  that  I  submit  we  could  only 
get  such  a  close  resemblance  in  individuals  of  the  same  species, 
and  I  believe  that  the  form  described  by  Giesbrecht  under  the 
name  Galanus  caroli  is  merely  a  variation  of  the  male  of 
Undinula  darwini. 


Genus  Eucalanus,  Dana. 

Eucalanus  attentiatus  (Dana). 

Eucalanus  attenuatus ,  Thompson,  1899,  p.  276. 

-  - Cleve,  1901,  p.  6. 

- Cleve,  1903,  p.  362. 

-  Thompson  &  Scott,  1903,  p.  242. 

-  Wolfenden,  1903-06,  p.  996. 

—  Cleve,  1904,  p.  189. 

- Sewell  1912,  p.  357. 

A  few  examples  occurred  in  the  collection  from  the  pearl 
banks. 


Eucalanus  subtenuis,  Giesbrecht. 

Eucalanus  subtenuis ,  Cleve,  1901,  p.  7. 

- Scott,  1902,  p.  401. 

- Cleve,  1903,  p.  363. 

- Thompson  &  Scott,  1903,  p.  242. 

- Wolfenden,  1903-06,  p.  996. 

- Cleve,  1904,  p.  190. 

- Scott,  1909,  p.  21. 

, - Sewell,  1912,  p.  358. 

This  species  was  on  the  whole  well  represented  in  the  collec¬ 
tions. 
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Eucalanus  mucronatus,  Giesbrecht. 

Eucalanus  mucronatus ,  Cleve,  1901,  p.  7. 

- Cleve,  1903,  p.  362. 

- Cleve,  1904,  p.  189. 

- Wolfenclen,  1905,  p.  996. 

- Scott,  1909,  p.  20. 

Several  examples  of  this  species  were  obtained,  although  it 
was  by  no  means  common.  Hitherto  only  the  female  form 
has  been  known,  but  in  a  tow-netting  from  Dutch  Moderagam 
Paar,  associated  with  several  females  was  a  single  male 
specimen,  that  shows  the  following  characters  : — 

<J.  Total  length,  3*3  mm. 

The  proportions  of  the  cephalothorax  and  abdomen  are  as 
7:1.  The  head  and  first  thoracic  segments  are  fused,  but 
the  fourth  and  fifth  thoracic  segments  are  separate.  The 
anterior  extremity  of  the  head  region  is  produced  in  a  spike, 
as  in  the  female. 

The  abdomen  consists  of  four  segments,  of  which  the  second 
and  third  are  slightly  longer  than  the  first,  and  the  anal 
segment  is  quite  short.  The  f ureal  setae  are  asymmetrical, 
the  second  seta  on  the  left  side  being  much  longer  and  stouter 
than  the  others. 

The  first  antennx  are  long,  over-reaching  the  tip  of  the 
furcal  rami  by  the  last  five  or  six  segments.  The  proportional 
lengths  of  the  various  segments  are  as  follows,  and  for 
purposes  of  comparison  I  give  the  lengths  of  the  segments 
in  the  female  : — 


Segments  : 

1-2.  3. 

4. 

5. 

6. 

7.  * 

3-0. 

10. 

11. 

12. 

13. 

$•  • 

.  123  25 

25 

25 

25 

29 

50 

34 

34 

39 

43 

<?•  • 

.  69  69  24 

24 

24 

24 

26 

52 

38 

38 

48 

52 

Segments  : 

14.  15.  16. 

17. 

18. 

10.  20.  21. 

22. 

23. 

24. 

25. 

9- 

.  45  49  49 

49 

53 

53  49  49 

41 

41 

29 

41 

«?•  •• 

52  53  52 

52 

48 

48  41  41 

32 

38 

27 

38 

In  the  mam  the  proportions  of  the  joints  are  very  much  the 
same,  the  principal  differences  being  the  fusion  of  segments  1 
and  2  in  the  female,  and  the  short  22nd  segment  in  the  male. 


202 


SPOLIA  ZEYLANICA. 


The  second  antenna ,  mouth  parts,  and  the  first  four  pairs  of 
swimming  legs  arc  similar  to  those  of  the  female. 

The  fifth  swimming  legs  are  of  interest,  in  that  both  are 
present,  thus  resembling  the  condition  found  in  E .  attenuatus 
(Dana)  and  E.  elorigatus.  The  left  leg  is  the  longer,  and 
when  folded  back  reaches  to  the  extreme  tip  of  the  furcal 
rami ;  the  right  leg  is  somewhat  stouter,  and  the  terminal 
segment  bears  a  stout  seta. 

An  immature  male  was  also  obtained  in  the  same  locality. 
In  this  individual  the  abdomen  consists  of  three  segments 
only,  the  third  not  yet  having  undergone  division.  Both  legs 
of  the  fifth  pair  were  present,  but  were  equal  in  size. 


Eucalanus  pileatus,  Giesbreeht. 


Eucalanus  pileatus ,  Thompson  &  Scott,  1903,  p.  242. 

- Cleve,  1904,  p.  189. 

Wolfenden,  1905,  p.  996. 

A.  Scott,  1909,  p.  21. 

- Sewell,  1912,  p.  357. 

Only  a  few  examples  of  this  species  were  obtained. 


Eucalanus  monachus,  Giesbreeht. 

Eucalanus  monachus ,  Cleve,  1901,  p.  6. 

- - — - Cleve,  1903,  p.  362, 

— —  —  Thompson  &  Scott,  1903,  p.  242. 

— — - Cleve,  1904,  p.  189. 

—  Wolfenden,  1905,  p.  996. 

- A.  Scott,  1909,  p.  20. 

—  Sewell,  1912,  p.  357. 

This  species  was  fairly  well  represented  in  the  collections. 


Eucalanus  crassus,  Giesbreeht. 


Eucalanus  crassus ,  Cleve,  1901,  p.  6. 

- - - Scott,  1902,  p.  401. 

- - Cleve,  1903,  p.  362. 
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Eucalanus  crassus ,  Thompson  &  Scott,  1903,  p.  242. 

-  Clove,  1904,  p.  189. 

—  Wolfcnden,  1905,  p.  996. 

—  Scott,  1909,  p.  JO. 
r—  Sewell,  1912,  p.  357. 

Numerous  examples  were  obtained. 


Eucalanus  subcrassus,  Giesbrecht. 

Eucalanus  subcrassus,  Giesbrecht,  1888,  p.  334. 

-  —  Giesbrecht,  1891,  p.  282. 

- - Giesbrecht,  1896,  p.  317. 

—  Cleve,  1903,  p.  242. 

—  Thompson  &  Scot t,  1903,  p.  242. 

—  Cleve,  1904,  p.  190. 

—  Wolfenden,  1905,  p.  996. 

- Scott,  p  21. 

- Sewell,  1912,  p.  358. 

- Pesta,  1912,  p.  44,  fig.  3. 

- Pesta,  1913,  p.  31. 

Examples  of  this  species  were  common  ;  it  appears  to  be 
widely  distributed  throughout  the  Indian  Ocean  and  its 
offshoots. 


Genus  Rhincalanus,  Dana. 

Rhincalanus  gigas,  Dana. 

Rhincalanus  cornutus ,  Thompson,  1899,  p.  276. 

- - - Cleve,  1901,  p.  8. 

- A.  Scott,  1902,  p.  402. 

- Thompson  &  Scott,  1903,  p.  242. 

- Cleve,  1903,  p.  368. 

- Cleve,  1904,  p.  196. 

- i  Wolfenden,  1905,  p.  996. 

- - A.  Scott,  1909,  p.  23. 

- Sewell,  1912,  p.  358. 

Although  widely  distributed  in  Indian  waters,  this  species 
is  by  no  means  common  in  surface  collections.  A  few  examples 
were  obtained  on  the  pearl  banks. 


204 


SFOLIA  ZEYLANICA. 


Rhixcalanus  gigas,  Brady. 

(?)  Rhincalanus  gigas,  Thompson,  1899,  p.  276. 

Rhincalanus  nasutus ,  A.  Scott,  1902,  p.  401. 

-  Cleve,  1903,  p.  368. 

-  Thompson  &  Scott,  1903,  p.  242. 

- Cleve,  1904,  p.  196. 

- Wolfenden,  1905,  p.  996. 

Rhincalanus  gigas ,  A.  Scott,  1909,  p.  24. 

There  is  some  doubt  whether  Rhincalanus  gigas ,  Brady,  and 
Rhincalanus  nasutus ,  Giesbrecht,  are  synoi^mous.  The 
differences  that  distinguish  them  are,  apart  from  size,  which 
; per  se  cannot  be  regarded  as  a  specific  character,  of  a  trivial 
character,  and  I  am  inclined  to  agree  with  Scott  (Joe.  cit., 
1909)  that  they  are  merely  forms  of  one  species.  Several 
examples  of  the  form  corresponding  to  R .  nasutus  were 
obtained  on  the  pearl  banks. 


Genus  Mecynocera,  Thompson. 

Mecynocera  clausi,  Thompson. 

Mecynocera  clausi,  A.  Scott,  1902,  p.  422. 

- - - Cleve,  1903,  p.  364. 

- - Thompson  &  Scott,  1903,  p.  242. 

- A.  Scott,  1909,  p.  25. 

Although  by  no  means  common,  several  examples  were 
obtained,  all  of  which  proved  to  be  females. 


Genus  Paracalamis,  Boeck. 

Paracalanus  aculeatus,  Giesbrecht. 

Paracalamis  aculeatus,  Giesbrecht,  1888,  p.  333. 

- - — -  Giesbrecht,  1891,  p.  282. 

Giesbrecht,  1893,  p.  164.  PI.  IX., 
figs.  20,  26,  30. 

Paracalanus  parvus ,  T.  Scott,  1894,  p.  26.  PI.  I.,  figs.  9-14. 
Paracalanus  aculeatus,  Dahl,  1894,  p.  12. 
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Paracalanus  acuieatus ,  Giesbrecht,  1896,  p.  318. 

- Giesbrecht  &  Sclimeil,  1898,  p.  24. 

- Cleve,  1901,  pp.  8  and  47.  PI.  VI., 

figs.  1-10. 

Acrocalanus  pediger  (<$  only),  Cleve,  1901,  p.  35.  PI.  I., 

figs.  15-20. 

Paracalanus  acuieatus ,  A.  Scott,  1902,  pp.  402  and  423. 

- Cleve,  1903,  p.  366. 

- Cleve,  1904,  p.  194. 

- Wolfendcn,  1905,  p.  998.  PI. 

XCVI.,  figs.  12-15. 

- t - Sars,  1905,  p.  2. 

Paracalanus  clevei,  Carl,  1907,  p.  7. 

Paracalanus  acuieatus,  A.  Scott,  1909,  p.  26. 

- Pesta,  1912,  p.  44,  fig.  4. 

- Sewell,  1912,  pp.  326  and  358. 

- - Pesta,  1913,  p.  31. 

As  the  above  synonymy  sufficiently  indicates,  considerable 
confusion  has  arisen  as  regards  this  species,  which  was  first 
described  by  Giesbrecht  in  1888  from  the  female  only. 

The  first  record  that  I  can  find  in  the  literature  of  the 
occurrence  of  male  examples  is  that  by  Dahl  (1894),  but  gives 
no  description  or  figures.  Cleve  (1901)  in  the  account  of  his 
investigations  on  the  Malayan  Plankton  describes  a  male 
form,  but  from  his  description  it  is  quite  obvious  that  the 
specimens  before  him  were  immature,  and  had  not  adopted 
the  final  sexual  characters.  In  the  same  paper,  however,  he 
has  described  a  new  species  of  Acrocalanus  under  the  name 
A.  pediger.  In  his  description  he  gives  a  detailed  account  of 
the  structure  of  both  male  and  female  forms,  and  his  conclu¬ 
sion,  that  they  are  specifically  the  same,  appears  to  have  been 
accepted.  To  Carl  (1907)  belongs  the  credit  of  being  the  first 
to  recognize  that  the  two  sexes  described  by  Cleve  do  not 
belong  to  one  another,  that  whereas  the  so-called  female 
(vide  infra ,  p.  211)  belongs  to  the  genus  Acrocalanus,  the 
male  is  undoubtedly  a  Paracalanus  ;  he,  therefore,  separates 
this  latter  sex  and  proposes  for  it  the  name  Paracalanus  clevei . 
During  my  investigations  on  the  Copepoda  of  the  coast  of 
Burma  and  on  the  present  collections  from  the  Gulf  of  Mannar, 
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I  have  met  with  numerous  examples  of  this  male  form,  and  a 
study  of  its  structure  has  convinced  me  that  it  is  the  true  male 
of  P.  aculeatus. 

I  give  below  a  description  of  these  individuals  : — 

<J.  Total  length,  1*2  mm. 

The  abdomen  and  cephalothorax  have  the  relative  pro¬ 
portions  I  :  2*6.  The  head  and  first  thoracic  segments  are 
fused,  as  are  also  the  fourth  and  fifth  thoracic  segments, 
though  in  the  latter  region  traces  of  the  original  line  of  division 
are  distinctly  visible  ;  the  posterior  thoracic  margin  is  rounded. 

The  abdomen  consists  of  five  segments,  having,  with  the 
furca,  the  following  proportional  lengths  : — 

13  :  27  :  20  :  10  :  17  :  12. 

The  furcal  rami  are  symmetrical,  and  the  proportions  of 
length  to  breadth  are  12  :  0. 

The  First  Antenna . — As  in  the  case  of  the  adult  male  of 
P.  parvus ,  so  here  also  we  find  that  the  basal  segments  of  the 
antenna  become  fused  together  into  three  joints — the  first 
and  second,  the  third  to  the  sixth,  and  the  seventh  and  eighth 
segments  respectively  being  fused.  The  projiortional  lengths 
of  the  joints  are  as  follows  : — 


Segments : 

1-2. 

3-6. 

7-8. 

9. 

10. 

n. 

12. 

13. 

14. 

15. 

117 

157 

68 

20 

26 

28 

31 

40 

40 

40 

Segments  ; 

16; 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

43 

43 

46 

46 

46 

46 

43 

49 

40 

31 

The  antenna  when  folded  back  only  reaches  to  the  end  of  the 
abdomen. 

Second  Antenna . — This  appendage  exactly  resembles  those 
of  the  sexually  mature  males  of  P.  parvus  (vide  Giesbrecht. 
1893,  PI.  IX.,  fig.  23)  and  P.  serraiipes  (vide  Sewell,  1912, 
PI.  XV.,  fig.  7).  As  I  have  already  pointed  out,  the  nipple¬ 
like  termination  of  the  exopodite  is  a  sexual  character 
developed  in  adult  males  in  the  three  genera  Paracatanus , 
Acrocalanus ,  and  Peizocalanus  (Joe,  cit .,  1912,  p.  336). 

The  mouth  parts  are  similar  to  those  of  other  adult  males 
of  the  same  genus. 
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rPhe  First  Pair  of  Legs . — Basal  1  bears  a  single  seta  on  its 
inner  border,  and  is  devoid  of  any  spines  either  on  its  surfaces 
or  the  external  margin. 

Basal  2  bears  the  usual  S-shaped  seta  on  its  distal  inner 
border,  and  is  likewise  devoid  of  spines. 

Exopod  1  bears  a  single  inner  seta  and  has  no  marginal 
spine. 

Exopod  2  has  a  single  inner  seta  and  bears  a  short  transverse 
row  of  needle-like  spines  on  the  outer  margin. 

Exopod  3  has  four  inner  setae  :  the  usual  two  marginal 
spines  are  present,  and  in  addition  there  is  a  row  of  three  or 
four  teeth  on  the  proximal  part  of  the  outer  border.  The 
end  spine  is  long  and  slender,  being  nearly  as  long  as  the  whole 
exopodite. 

The  endopodite  is  two- jointed,  and  reaches  to  the  level  of 
the  joint  between  exopuds  2  and  3. 

The  Second  Pair  of  Legs . — Basal  1  bears  a  single  inner  seta 
and  no  spines. 

Basal  2  has  no  spines  or  setae. 

Exopod  1  has  a  wrell- developed  marginal  spine,  and  bears  in 
addition  a  transverse  row  of  sharp  spinules  on  its  outer  and 
posterior  aspect.  There  is  a  single  inner  seta. 

Exopod  2  bears  a  marginal  spine,  and  in  addition  has  a  row 
of  six  curved  claw-like  spinules  on  its  outer  margin,  and  three 
triangular  spines  on  its  anterior  surface.  A  single  seta  is 
present  on  the  inner  margin. 

Exopod  3  bears  two  marginal  spines  and  a  row  of  spinules 
on  that  part  of  the  outer  margin  proximal  to  the  first  spine. 
Five  seta?  arise  from  the  inner  border.  The  terminal  spine  is 
a  trifle  longer  than  the  last  segment,  in  the  proportions  9  :  8. 

Endopod  1  is  small,  and  the  outer  border  ends  in  a  short 
spine.  A  single  seta  is  present. 

Endopod  2  bears  an  oblique  curved  row  of  spinules,  usually 
five  or  six  in  number  on  the  posterior  surface,  and  a  longi¬ 
tudinal  row  of  four  or  five  needle -like  spinules  on  the  outer 
border,  which  also  terminates  in  a  small  spinous  process.  A 
corona  of  small  spinules  is  situated  on  the  anterior  aspect  near 
the  distal  margin.  A  pair  of  setae  are  present  on  the  inner 
border. 
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Endopod  3  bears  seven  setae,  and  a  few  spinules  are  present 
posteriorly. 

The  Third  and  Fourth  Pairs  of  ]jegs  are  very  similar  to  the 
second  pair,  but  the  terminal  spine  on  the  fourth  exopoclite 
is  shorter  than  the  segment  preceding  it. 

The  Fifth  Pair  of  Legs. — These,  as  in  all  adult  males  in  this 
genus,  are  asymmetrical  :  the  left  leg  consists  of  a  somewhat 
swollen  basal  portion  and  a  terminal  part  composed  of  four 
segments.  There  is  an  obvious  hinge  between  the  basal  and 
terminal  portions,  and  the  proportions  of  the  segments  are 
20:15:15:15:12.  The  last  segment  ends  in  two 
unequal  spinous  processes,  and  the  penultimate  segment  bears 
a  single  spine  at  its  distal  external  angle.  The  right  leg  is 
composed  of  a  basal  and  tw^o  free  segments.  It  is  much 
shorter  than  the  left,  and  ends  in  two  unequal  spines. 


Paracalanus  parvus  (Claus.). 

Paracalanus  parvus ,  Cleve,  1901,  p.  8, 

- A.  Scott,  1902,  pp.  402  and  423. 

- Cleve,  1903,  p.  307. 

— - — - —  Thompson  &  Scott,  1903,  p.  243. 

- Cleve,  1904,  p.  194. 

- var.  indicus ,  Wolfenden,  1905,  p.  998. 

PI.  XCVI.,  figs.  7-11  and  16. 

- A.  Scott,  1909,  p.  27. 

- Sewell,  1912,  p.  358. 

Numerous  examples  were  obtained  in  the  various  localities, 
and  its  distribution  in  Indian  waters  appears  to  be  almost 
universal.  I  agree  with  Scott  {loc.  cit .,  1909)  that  the  minute 
differences  noted  by  Wolfenden  between  specimens  taken  in 
the  North  Atlantic  Ocean  and  those  from  Indian  seas  are  not 
of  sufficient  importance  to  justify  the  separation  of  the  latter 
as  a  special  variety. 


Paracalanus  serratipes,  Sewell. 

Paracalanus  serratipes ,  Sewell,  1912,  p.  332.  PI.  XV 

figs.  6-10. 
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This  species  was  first  obtained  from  the  Burmese  coast  ; 
a  few  examples  occurred  in  the  collections  from  the  pearl 
banks,  which  undoubtedly  belong  to  the  same  species  ;  they 
however,  differ  slightly  from  the  Burmese  specimens  in  that 
the  terminal  segment  of  the  first  antenna  is  somewhat  longer 
in  proportion  to  the  preceding  segments,  but  in  all  other 
respects  these  examples  agree  with  the  type  specimens. 


Genus  AcrocalanilS,  Giesbrecht. 

Acrocalanus  longicornis,  Giesbrecht. 

Acrocalanus  longicornis ,  Giesbrecht,  1888,  p.  332  ;  Gies¬ 
brecht,  1891,  p.  282. 

- Cleve,  1901,  p.  5. 

- Thompson  &  Scott,  1903,  p.  243. 

- Wolfenden,  1905,  p.  1000. 

- Scott,  1909,  p.  28. 

- Sewell,  1912,  p.  358. 

- Pesta,  1913,  p.  13,  fig.  14. 

Examples  of  this  species  were  fairly  plentiful  ;  it  appears 
to  have  a  wide  distribution  in  Indian  seas. 


Acrocalanus  gracilis,  Giesbrecht. 

Acrocalanus  gracilis ,  Giesbrecht,  1S96,  p.  318. 

- Cleve,  1901,  p.  4. 

- Thompson  &  Scott,  1903,  p.  243. 

- Cleve,  1903,  p.  356. 

- Cleve,  1904,  p.  184. 

- Wolfenden,  1905,  p.  1003. 

- Scott,  1909,  p.  29. 

- Sewell,  1912,  p.  359. 

This  species  was  by  no  means  common  in  the  collections 
all  the  examples  obtained  were  females. 
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Acrocalanus  monachus,  Giesbrecht. 

Acrocalanus  monachus,  Thompson  &  Scott,  1903,  p.  243. 

- - - - - - Cleve,  1903,  p.  350. 

- Wolfendcn,  1905,  p.  1002. 

- A.  Scott,  1909,  p.  30. 

- Sewell,  1912,  p.  359. 

A  few  specimens  were  obtained. 


Acrocalanus  gibber,  Giesbrecht. 

Acrocalanus  gibber ,  Giesbrecht,  1888,  p.  332. 

- Giesbrecht,  1891,  p.  282. 

- Giesbrecht,  1896,  p.  318. 

- Thompson,  1899,  p.  276. 

- Cleve,  1901,  pp.  4  and  36.  PL  II., 

figs.  1-16. 

Acrocalanus  pediger  (5  part),  Cleve,  1901,  pp.  5  and  33. 
PI.  I.,  figs.  1-14. 

Acrocalanus  gibber ,  A.  Scott,  1902,  pp.  402  and  423. 

Acrocalanus  gibber,  Thompson  &  Scott,  1903,  p.  243. 

Acrocalanus  pediger,  Cleve,  1903,  p.  356. 

Acrocalanus  gibber,  Cleve,  1904,  p.  184. 

- Wolfenden,  1905,  p.  1003. 

- A.  Scott,  1909,  p.  29. 

- Sewell,  1912,  pp.  315  and  359. 

Considerable  confusion  appears  to  have  arisen  with  regard 
to  this  species.  The  original  description  was  based  on  female 
examples  only,  and  this  form  is  easily  recognized  by  the  shape 
of  the  body  and  the  partial  separation  of  the  first  thoracic 
segment  from  the  head  region.  Cleve  (loc.  cit.,  1901)  described 
a  form  from  the  Malay  Archipelago  which  he  considered  to  be 
the  adult  male  ;  these  examples,  though  closely  resembling 
the  female  as  regards  the  armature  of  the  swimming  legs,  yet 
differ  considerably  in  the  shape  and  structure  of  the  cephalo- 
thorax.  In  the  same  paper  he  described  a  form  which  he 
named  A.  pediger,  but  as  I.  have  alreadj?-  pointed  out  { vide 
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ante ,  pp.  205,  206),  the  male  of  this  so-called  Acrocalanus  is  in 
reality  the  male  Paracalanus  aculealus.  The  supposed  female 
is  undoubtedly  an  Acrocalanus,  but  is  an  immature  male  : 
the  presence  of  a  fifth  leg  on  the  left  side  and  the  segmentation 
of  the  abdomen  are  sufficient  to  indicate  the  sex,  and  the  form 
apparently  corresponds  to  the  male  Acrocalanus  (jibber .  In 
the  Ceylon  collections  numerous  examples  of  this  immature 
male  were  present,  and  in  almost  every  ease  were  associated 
with  both  immature  and  mature  females  of  the  above  species. 


Acrocalanus  gardineri,  Wolfenden. 

Acrocalanus  gardineri ,  Wolfenden,  1905,  p.  1004.  PI. 

XCVIL,  figs.  5,  10,  14-21. 

- Sewell,  1912,  p.  359. 

The  above  name  was  given  by  W'olfenden  to  certain  adult 
males  that  he  found  in  Professor  Stanley  Gardiner’s  collections 
from  the  Maidive  and  Laeeadive  Archipelagoes.  In  the 
present  collections  are  several  examples  that  agree  very  fairly 
well  with  Wolfenden’s  description  and  figures.  These  males 
are  usually  associated  with  females  that  appear  to  belong  to 
the  species  A.  gracilis ,  and  I  am  inclined  to  regard  A.  gardineri 
and  A.  gracilis  as  synonymous,  but,  at  the  present  time,  the 
data  at  my  disposal  is  not  sufficient  to  warrant  a  definite 
pronouncement  on  this  point. 


Acrocalanus  similis,  sp.  nov. 

(PI.  XVII.,  figs.  3-5.) 

Several  examples,  both  male  and  female,  of  a  species  of 
Acrocalanus  were  obtained  at  several  stations  in  the  Gulf  of 
Mannar.  At  first  sight  I  took  these  specimens  to  be  examples 
of  .4.  inermis,  a  species  that  wras  described  by  me  (he.  cit .,  1912, 
p.  334,  PI.  XVI.,  figs.  1-9)  from  the  coast  of  Burma,  but  a 
closer  examination  revealed  the  faet  that,  although  the 
resemblance  between  these  two  forms  is  very  elose,  yet  they 
differ  in  several  characters,  and  I  consider  that  the  present 
examples  are  in  all  probability  a  new  species,  for  which  I 
propose  the  above  name. 
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9.  Total  length,  0*75-0  ‘80  mm. 

The  proportions  of  cephalothorax  and  abdomen  are  as  3  : 
The  head  and  first  thoracic  segment  are  fused  together,  as  also 
in  adult  specimens  are  thoracic  segments  4  and  5,  though  in 
immature  forms  the  line  of  separation  between  the  latter  can 
readily  be  made  out.  The  posterior  thoracic  margin  is  rounded 
and  is  devoid  of  spines.  The  rostrum  is  bifid,  and  is  long  and 
slender. 

The  abdomen  consists  of  four  segments,  having  with  the 
f ureal  rami  the  following  proportions  :  17  :  10  :  10  :  15  :  13. 
The  first  segment  shows  a  prominent  genital  swelling  on  the 
ventral  aspect. 

The  first  antenna  when  folded  back  reaches  to  the  end  of 
the  furcal  rami,  the  first  and  second  segments  are  fused,  and 
the  line  of  separation  between  segments  8  and  9  is  not  com¬ 
plete,  being  only  present  on  the  posterior  aspect. 

The  antennal  joints  have  the  following  proportions  : — 

Segments:  1-2.  3.  4.  5.  6.  7.  8.  9.  10.  11.  12.  13. 

120  32  32  36  36  29  26  2S  28  29  34  38 

Segments :  14.  15.  16.  17.  18.  19.  20.  21.  22.  23.  24.  25. 

36  36  40  40  44  44  44  48  44  52  44  60 

The  mouth  farts  closely  resemble  those  of  A.  inermis ,  but 
the  mandible  is  slightly  different  :  the  arrangement  of  the 
teeth  is  the  same,  but  the  separate  first  tooth  has  a  longer  and 
somewhat  narrower  basal  portion.  The  swimming  legs  in 
these  two  species  are  very  similar  :  in  both  cases  the  external 
margin  of  the  exopoclites  is  devoid  of  aii}^  spines,  but  in  the 
present  form  there  are  no  spines  on  the  posterior  aspect  of 
exopod  2  in  the  second  to  fourth  pairs. 


o.  Total  length,  0*8  mm. 

The  proportional  lengths  of  cephalothorax  and  abdomen 
are  2*25  :  1.  The  abdomen  consists  of  five  segments,  having 
with  the  furcal  rami  the  proportional  lengths  10  :  20  :  15  :  15  : 
13  :  12. 
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First  Antenna. — As  in  other  members  of  this  genus,  the 
basal  segments  are  fused  together  to  form  two  large  joints. 
The  proportional  lengths  of  the  various  joints  are  as  follows  : — 


Segments : 

1-6. 

7-8. 

0. 

10. 

ll. 

12. 

13. 

14. 

15. 

16. 

286 

73 

24 

25 

29 

29 

36 

34 

39 

39 

Segments : 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

21. 

25. 

39 

41 

44 

44 

48 

4S 

48 

44 

29 

Second  Antenna. — As  in  other  members  of  the  genus,  in 
adult  males  the  last  joint  of  the  exopoclite  is  devoid  of  seto, 
and  forms  a  nipple -like  projection. 

The  first  to  fourth  pairs  of  swimming  feet  are  the  same  as 
in  the  female  ;  the  fifth  leg  on  the  left  side  is  present,  and 
consists  of  a  somewhat  swollen  basal  segment  and  four  free 
joints  :  the  terminal  joint  bears  two  unequal  setae,  and  the 
penultimate  joint  has  a  short  spine  at  its  distal  external  angle. 

It  is  obvious  that  this  species  is  very  closely  related  to 
A.  inermis,  from  the  Burma  coast,  but  it  differs  from  it  in  the 
following  characters  : — 

(1)  The  total  length  is  somewhat  smaller. 

(2)  The  terminal  segment  of  the  first  antenna  in  the 

female  is  somewhat  longer,  and  there  are  no 
transverse  rows  of  spinules  on  segments  1-6. 

(3)  There  are  no  spinules  on  the  posterior  thoracic  margin. 

(4)  There  are  no  spines  on  the  posterior  aspect  of  exopod  2 

of  any  of  the  swimming  legs. 

(5)  The  rostrum  is  long  and  slender. 

It  is  possible  that  these  differences  may  be  merely  due  to 
altered  environment,  but  for  the  present  I  prefer  to  consider 
the  above  a  new  species,  and  I  have  therefore  given  it  the 
name  A.  similis. 


Genus  CalccalaniSS,  Giesbrecht. 
Calocalancs  pavo  (Dana). 

Calocalanus  paro,  Giesbrecht,  1806,  p.  317. 

- Thompson,  1899,  p.  277. 

- Cleve,  1901,  p.  5. 


6(10)13 
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Calocalanus  pavo ,  Scott,  1902,  pp.  402  and  423. 

- - - Thompson  &  Scott,  1903,  p.  243. 

- - Cleve,  1903,  p.  357. 

- - - —  Cleve,  1904,  p.  186. 

- - - Wolfenden,  1905,  p.  999. 

— - Scott,  1909,  p.  30. 

- Sewell,  1912,  p.  359. 

This  species  is  widely  distributed  throughout  Indian  waters. 
Several  examples  were  obtained  on  the  pearl  banks. 


Calocalanus  plumulosus  (Claus.). 

Calocalanus  plumulosus,  A.  Scott,  1902,  pp.  403  and  423. 

- Thompson  &  Scott,  1903,  p.  243. 

- Wolfenden,  1905,  p.  999, 

- A.  Scott,  1909,  p.  31. 

- — - Sewell,  1912,  p.  360. 

A  few  examples  were  obtained  from  Dutch  Moderagam 
Paar. 


Family  PSEUDOCALANID^E. 

Genus  Clausocatanus,  Giesbrecht. 

Clausocalanus  arcuicornis  (Dana). 

Clausocalanus  arcuicornis,  Thompson,  1899,  p.  277. 

- Cleve,  1901,  p.  5. 

- -  Thompson  &  Scott,  1903,  p.  243. 

- Cleve,  1903,  p.  359. 

- Cleve,  1904,  p.  188. 

- Wolfenden,  1905,  p.  999. 

- A.  Scott,  1909,  p.  32. 

- Sewell,  1912,  p.  360. 

Several  examples  were  obtained  on  the  pearl  banks. 
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Clausocalanus  furcatus  (Brady). 

Clausjcalanus  furcatus,  Ciesbrecht,  1890,  p.  317. 

- - Cleve,  1901,  p.  5. 

- A.  Scott,  1902,  pp.  403,  423. 

- Thompson  &  Scott,  1903,  p.  244. 

- Cleve,  1903,  p.  360. 

- Cleve,  1904,  p.  188. 

- Wolfenden,  1905,  p.  999. 

- -  -  . —  •  A.  Scott,  1909,  p.  32. 

Examples  of  this  species  were  comparatively  common  ; 
both  it  and  the  preceding  species  appear  to  have  a  wide 
distribution  in  Indian  waters. 


Genus  Euch&ta,  Philippi. 

Euch^ta  marina  (Prestandrea). 

Eucheeia  marina ,  Thompson,  1899,  p.  278. 

— - - Cleve,  1901,  p.  7. 

- A.  Scott,  1902,  p.  403. 

- Thompson  &  Scott,  1903,  p.  244. 

- Cleve,  1903,  p.  363. 

- Cleve,  1904,  p.  190. 


- Wolfenden,  1905,  p.  1007. 

PI. 

c.,  figs. 

19  and  20  (<J). 

Euchceta  indica,  Wolfenden,  1905,  p.  1008. 

PL 

C.,  figs. 

12-16  (5). 

Euchseta  marina ,  A.  Scott,  1909,  p.  67. 

PI. 

XIX., 

figs.  9-20. 

- Sewell,  1912,  p.  360. 

- - Pesta,  1912,  p.  45. 

- Pesta,  1913,  p.  32. 

Several  examples  of  this  species,  belonging  to  both  sexes, 
were  obtained  on  the  pearl  banks. 
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Euch^ta  concinna,  Dana. 

Euchseta  concinna ,  Cleve,  1901,  p.  7. 

- Thompson  &  Scott,  1903,  p.  244. 

- Cleve,  1903,  p.  363. 

- Wolfenden,  1905,  p.  1008.  PI.  C., 

figs.  1-6. 

- A.  Seott,  1909,  p.  65.  PI.  XIX.,  figs. 

21-27. 

- Sewell,  1912,  p.  360. 

This  species  was  by  far  the  most  common  example  of  the 
genus  present  in  the  Ceylon  collection. 


Euch^ta  wolfendeni,  Seott. 

Euchseta  marina, Wolfenden,  1905,  p.  1007.  PI.  C.,  figs.  7, 
8,  10,  11,  17,  18. 

Euchseta  wolfendeni ,  A.  Scott,  1909,  p.  68.  PI.  XVII., 
figs.  1-12. 

Two  examples  of  this  species  were  obtained  from  Karativu 
Paar  and  Dutch  Moderagam  Paar,  respectively. 

This  species  apparently  has  a  wide  distribution  in  Indian 
waters,  for  I  have  recently  obtained  specimens  from  tow- 
nettings  taken  off  the  Andaman  Islands,  and  from  the  Ganjam 
coast. 


Family  SCOLECITHRICIDiE. 

Genus  Scolecithrix,  G.  Brady. 

SCOLECITHBIX  DANiE  (Lubbock). 

Scolecithrix  danse ,  Thompson,  1899,  p.  279. 

- Cleve,  1901,  p.  9. 

- A.  Scott,  1902,  p.  403. 

- — .  Thompson  <fe  Scott,  1903,  p.  245. 

-  Cleve,  1903,  p.  368. 

- Cleve,  1904,  p.  197. 
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Scolecithrix  danse,  Wolfenden,  1905,  p.  1009. 

- A.  Scott,  1909,  p.  88. 

- Sewell,  1912,  p.  360. 

This  species  was  comparatively  rare  in  the  collection. 


Genus  Scolecithricella,  Sars. 

SCOLECITHRICELLA  PEARSONI,  sp.  IIOV. 

(PI.  XVII.,  iigs.  6,  7,  and  PL  XVIII.,  figs.  1-4). 

A  single  male  and  several  females  of  a  species  of  Scoleci¬ 
thricella  were  obtained  at  Dutch  Moderagam  and  Karativu 
Paars.  The  examples  appear  to  belong  to  a  hitherto  unde¬ 
scribed  species,  and  I  have  given  it  the  above  name  after 
Dr.  J.  Pearson,  the  Director  of  the  Colombo  Museum,  who 
kindly  entrusted  the  present  collection  from  the  Ceylon  pearl 
banks  to  my  care  for  the  purpose  of  examination. 

The  characters  of  the  above  species  are  as  follows  : — 

$.  Total  length,  1*0  mm. 

The  proportions  of  cephalothorax  and  abdomen  are  3*5  :  1. 

The  cephalothorax  is  robust,  and  is  uniformly  rounded 
dorsally.  The  head  and  first  thoracic  segment  are  fused 
together,  as  also  are  thoracic  segments  4  and  5.  The  rostrum 
consists  of  two  stout  spinous  processes.  The  abdomen  has 
four  segments,  showing  with  the  furcal  rami  the  following 
relative  proportional  lengths  : — 6  :  3  :  3  :  1  :  2. 

The  first  antenna  is  short  and  reaches,  when  folded  back,  to 
the  posterior  end  of  the  thorax  :  it  consists  of  twenty  joints 
having  the  following  proportional  lengths  : — 


Segments  : 

1-2. 

3. 

4. 

5. 

6. 

7. 

8-10 

.  ll. 

12-13.  14. 

102 

27 

23 

23 

23 

23 

58 

23 

51 

39 

Segments : 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24-25. 

43 

47 

47 

51 

51 

51 

58 

66 

89 

105 

The  first  and  second,  eighth  to  tenth,  and  twelfth  and 
thirteenth  segments  are  respectively  fused  together,  and  so 
are  the  twenty-fourth  and  twenty -fifth. 
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The  second  antenna  and  mouth  parts  are  similar  to  those 
of  other  members  of  the  genus. 

The  First  Pair  of  Legs. — The  first  basal  joint  bears  no 
external  spine  or  internal  seta ;  the  external  margin  bears  a 
series  of  fine  curved  spinules,  diminishing  in  size  proximally ; 
the  second  basal  joint  bears  no  marginal  spine,  but  carries  a 
single  seta  on  its  inner  distal  angle. 

The  exopodite  consists  of  three  segments  :  exopod  1  bears 
no  marginal  spine  ;  exopod  2  has  a  single  spine,  as  usual ; 
exopod  3  in  most  cases  bears  a  single  spine  on  the  external 
margin  at  its  distal  extremity,  but  in  two  of  the  specimens 
examined  (a  6  and  a  ?)  there  was  a  second  spine  present  at  the 
junction  of  the  middle  and  distal  thirds.  The  end  spine  is 
long  and  slender,  and  is  equal  in  length  to  the  preceding  two 
segments.  The  endopodite  consists  of  a  single  segment  having 
a  well-marked  rounded  swelling  on  the  external  border,  and 
across  the  base  of  this  swelling  is  a  transverse  row  of  needle¬ 
like  spines. 

The  Second  Pair  of  Legs . — The  first  basal  bears  a  single  seta 
internally,  and  is  finely  serrated  on  the  proximal  two -thirds 
of  the  outer  margin.  The  second  basal  is  produced  at  both 
the  internal  and  external  distal  angles  in  a  triangular  spinous 
process. 

The  exopodite  consists  of  three  segments  :  exopod  1  bears 
a  single  seta  internally,  and  externally  is  armed  with  a  long 
spine  that  reaches  as  far  as  the  base  of  the  spine  on  the 
succeeding  segment ;  exopod  2  bears  a  single  internal  seta,  and 
the  external  spine  extends  well  beyond  the  base  of  the 
proximal  spine  on  exopod  3.  On  the  posterior  aspect  are  two 
rows  of  small  spinules,  one  row  extends  vertically  down  the 
centre  of  the  segment  and  the  second  runs  horizontally  along 
the  distal  margin  ;  exopod  3  bears  four  setse  on  its  internal 
margin,  and  externally  is  armed  with  three  teeth  of  more  or 
less  equal  size.  On  its  posterior  aspect,  this  segment  carries 
three  curved  rows  of  spinules.  Terminally,  the  end  spine  is 
broad  and  somewhat  curved,  having  a  finely -serrated  outer 
margin. 

The  endopodite  is  two-jointed :  endopod  1  bears  a  single 
inner  seta,  and  externally  is  produced  at  its  distal  extremity 
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in  a  sharp  spinous  projection ;  exopod  2  bears  five  setae  and 
terminates  in  a  small  apical  spinous  process,  while  on  its 
posterior  aspect  it  carries  a  series  of  sharp  needle-like  spines. 

The  Third  Pair  of  Legs . — Basal  1  bears  a  single  internal 
seta,  and  is  finely  serrated  on  its  external  margin  ;  basal  2  has 
a  spine-like  projection  on  both  inner  and  outer  ends  of  the 
distal  margin.  Both  exopodite  and  endopodite  consist  of 
three  segments  :  exopod  1  has  a  single  external  spine  and  one 
internal  seta  ;  exopod  2  is  similarly  provided  ;  exopod  3  bears 
three  external  spines  ;  all  the  marginal  spines  are  of  equal 
size.  In  addition,  eertain  of  these  segments  are  armed  wuth 
rows  of  spinules  ;  the  second  basal  segment  earries  a  series  of 
small  spines  on  the  triangular  projection  of  its  distal  margin, 
behind  the  base  of  exopod  1  ;  exopod  2  bears  a  transverse  row 
of  spines  parallel  to  its  posterior  distal  margin,  and  exopod  3 
bears  twro  rows  of  spines,  one  distally  along  the  transverse 
border  and  one  shaped  like  T.  about  the  middle  of  its  length, 
both  on  the  posterior  aspect. 

Endopod  1  bears  a  single  internal  seta,  and  terminates 
externally  in  a  sharp  spine-like  process  ;  exopod  2  is  similarly 
provided,  and  in  addition  is  armed  wdth  long  needle-like  spines 
on  its  posterior  aspect.  Endopod  3  bears  five  setae,  and  is 
armed  with  spines  like  the  preceding  segment. 

The  fourth  pair  of  legs  are  similar  to  the  third  pair,  but  are 
armed  with  a  transverse  row  of  spines  of  the  first  basal 
segment,  and  the  marginal  serration  on  this  segment  is 
absent. 

The  fifth  pair  of  legs  have  the  form  characteristic  of  the 
genus.  The  single  segment  bears  three  spines  ;  the  outer  is 
extremely  small  and  arises  from  the  external  margin  ;  the 
second  arises  distally  and  is  somewhat  longer  ;  the  third  spine 
is  large  and  projects  inwards  from  the  inner  margin  ;  it  is 
finely  serrated  on  its  internal  border. 

<J.  The  total  length,  7*0  mm. 

The  proportional  lengths  of  eephalothorax  and  abdomen 
are  3:1.  The  abdomen  consists  of  four  segments  having,  with 
the  furcal  rami,  the  following  proportions  :  15  :  25  :  20  :  22  :  10. 
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The  first  antenna  consists  of  eighteen  joints,  having  the 
following  relative  lengths  : — 


Segments : 

1. 

54 

2. 

32 

3. 

29 

4. 

25 

5. 

25 

0. 

25 

7. 

25 

8-14.  15. 

132  32 

Segments : 

10. 

50 

17. 

64 

18. 

68 

19. 

68 

20. 

71 

21. 

75 

22. 

43 

23.  24-25. 
86  96 

The  eighth  to  the  fourteenth  segments  inclusive  appear  to 
have  fused  to  form  a  single  joint. 

The  second  antenna,  mouth-parts,  and  swimming  legs  are 
the  same  as  those  of  the  female. 

The  Fifth  Pair  of  Legs. — Each  leg  has  a  stout  basal  segment 
and  a  short  one-jointed  endopodite  ;  the  right  exopodite  con¬ 
sists  of  three  segments  ;  exopod  2  bears  a  row  of  small  spines 
on  the  distal  part  of  its  inner  margin  ;  exopod  3  is  somewhat 
claw-shaped,  terminating  in  a  sharp  point  and  having  a 
swollen  base.  The  proportional  lengths  of  the  basal  joint  and 
exopods  are  24  :  22  :  16  :  8  ;  the  relative  length  of  the  endopod 
is  8. 

The  left  leg  has  the  basal  joint  produced  in  a  somewhat 
swollen  rounded  projection  distally.  The  exopod  is  two- 
jointed,  each  joint  being  of  nearly  equal  length  ;  the  terminal 
joint  is  tapered,  ending  in  a  sharp  point.  The  endopod  is 
short  and  spine- like. 


Tribe  HETERARTHANDRIA. 

Family  CENTROPAGIDiE. 

Genus  Centropages,  Kroyer. 

Centropages  furcatus  (Dana). 

Centropages  furcatus ,  Giesbrecht,  1889,  Sem.  1,  p.  811. 

- —  Giesbrecht,  1891,  p.  282. 

- Giesbrecht,  1893. 

- Giesbrecht,  1S96,  p.  317. 

- Thompson,  1899,  p.  279. 

- Cleve,  1901,  p.  5. 

- A.  Scott,  1902,  pp.  403  and  423. 
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Centra ga ges  f urea t us,  Cleve,  1903,  p.  359. 

- - - - - —  Thompson  &  Scott,  1903,  p.  246. 

- - - Cleve,  1904,  p.  187. 

- - Wolfenden,  1905,  p.  1016. 

- - A.  Scott,  1909,  p.  113. 

—  Pesta,  1912,  p.  46,  fig.  5. 

- Sewell,  1912,  pp.  315  and  360. 

- — - Pesta,  1913,  p.  32. 

This  species  is  widely  distributed  throughout  Indian  waters, 
and  numerous  examples  were  obtained  from  the  pearl  banks. 


Centropages  orsinii,  Giesbrecht. 

Centropages  orsinii ,  Giesbrecht,  1889,  Sem.  1,  p.  811. 

— — - — —  Giesbrecht,  1891,  p.  282. 

- —  Giesbrecht,  1893. 

- - - Giesbrecht,  1896,  p.  317. 

- -  Cleve,  1901,  p.  5. 

A.  Scott,  1902,  pp.  404  and  423. 

- - Cleve,  1903,  p.  359. 

- — - Thompson  &  Scott,  1903,  p.  247. 

- - Wolfenden,  1905,  p.  1015.  PI. 

XCVIII.,  figs.  1,  4,  8,  11,  12  (?, 
and  5,  13  5. 

— - *  A.  Scott,  1909,  p.  115. 

- — — - Pesta,  1912,  p.  46,  fig.  6. 

- - - Sewell,  1912,  pp.  315  and  362. 

- Pesta,  1913,  p.  32. 

Examples  of  this  species  were  of  common  occurrence,  and 
were  widely  distributed  throughout  the  areas  under  investi¬ 
gation. 


Centropages  tenuiremis,  Thompson  &  Scott. 

Centropages  tenuiremis ,  Thompson  &  Scott,  1903,  p.  247. 

PI.  I.,  figs.  14-18. 

Centropages  arabicus,  Cleve,  1903,  p.  371.  PI.  XVI., 

figs.  1-9,  and  PI.  XVII.,  fig.  1. 
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Centro  pages  tenuiremis,  Sewell,  1912,  p.  363.  PL  XXIV., 

figs.  6-7. 

This  species  has  now  been  reported  from  the  Arabian  Sea, 
the  coastal  waters  of  Ceylon,  and  the  coast  of  Burma.  It  was 
present  in  several  of  the  tow-nettings  from  the  pearl  banks, 
but  never  in  any  considerable  numbers. 


Centropages  dorsispinatus,  Thompson  &  Scott.  - 

Centropages  dorsispinatus ,  Thompson  &  Scott,  1903,  p.  247. 

PL  I.,  figs.  19-25. 

Centropages  notoceras,  Cleve,  1903,  pp.  359  and  373. 

PL  XVII.,  figs.  2-10,  and 
PI.  XVIII.,  fig.  1. 

- Sewell,  1912,  p.  360. 

Several  examples  of  this  species  were  taken  in  a  tow-netting 
at  Ivilakarai  at  the  head  of  the  Gulf  of  Mannar.  As  I  have 
already  pointed  out  (loc.  cit.)y  the  descriptions  given  by 
Thompson  &  Scott  and  Cleve  differ  in  several  details  ;  the 
present  specimens  agree  exactly  with  those  from  the  Persian 
Gulf  and  from  Burma. 


Centropages  elongates,  Giesbrecht. 

Centropages  elongatus,  Giesbrecht,  1896,  pp.  317,  322. 
Pl.  V.,  figs.  3-6. 

- A.  Scott,  1902,  p.  404.  Pl., I.,  figs. 

13,  14. 

- Cleve,  1903,  p.  359. 

- Thompson  &  Scott,  1903,  p.  246. 

- Wolfenden,  1905,  p.  1014.  PL 

XCVIII.,  figs.  2,  3,  9,  10,  14. 
- A.  Scott,  1909,  p.  113. 

This  species  is  comparatively  rare  in  the  present  collections. 
A  few  examples  of  both  sexes  were  obtained  at  Dutch  Modera- 
gam,  Krusadai,  and  Jokenpiddi  Paars. 
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Centropages  gracilis  (Dana). 

Centropages  gracilis ,  Cleve,  1901,  p.%5. 

- Cleve,  1903,  p.  359. 

- Thompson  &  Scott,  1903,  p.  247. 

- -  Wolfenden,  1905,  p.  1013.  PL 

XCVIII.,  fig.  7. 

- A.  Scott,  1909,  p.  114. 

A  single  example  of  a  mature  female  was  obtained  at 
Jokenpiddi  Paar. 


Centropages  trispinosus,  sp.  nov. 

(PI.  XVIII.,  figs.  5-8.) 

A  single  example,  a  female,  of  apparently  a  new  species  of 
Centropages ,  was  taken  in  a  tow-netting  at  Kilakarai.  The 
single  specimen  obtained  presents  several  characteristic 
features  in  which  it  differs  from  all  previously  described  speci¬ 
mens,  and  I  have  therefore  given  it  the  above  name. 

$  Total  length,  1*4  mm. 

The  proportional  lengths  of  cephalothorax  and  abdomen 
are  3:1.  The  head  and  first  thoracic  segment  are  quite 
separate,  as  also  are  thoracic  segments  four  and  five.  The 
dorsum  is  uniformly  rounded .  The  posterior  thoracic  margin  is 
rounded,  and  is  armed  with  three  short  spines  situated  rather 
towards  the  ventral  side.  The  rostrum  consists  of  two  slender 
processes.  The  abdomen  possesses  three  segments  having, 
with  the  f ureal  rami,  the  proportional  lengths  4  :  3  :  2  :  2. 
The  genital  segment  is  somewhat  barrel-shaped,  and  has  a 
rounded  swelling  on  the  dorsal  apect. 

The  first  antenna ,  when  folded  back,  reaches  to  the  end  of 
the  abdomen.  The  number  and  relative  lengths  of  the  basal 
segments  are  not  easily  determined ;  apparently  several 
segments  are  fused  together  to  form  the  second  joint,  and 
the  eighth  and  ninth  are  also  partially  fused,  and  the 
twenty-fourth  and  twenty-fifth  segments  completely  so. 
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Tho  proportional  lengths  of  the  various  joints  are  as 
follows  : — 

Segments:  1.  2-4.  5.  6.  7.  8-9.  10.  11.  12.  13: 

43  43  14  17  28  37  23  2G  37  63 

Segments:  14:  15.  16.  17.  18.  19.  20.  21.  22.  23.  24-25. 

68  68  77  86  88  77  51  46  31  34  43 

The  Fifth  Pair  of  Legs. — Both  rami  are  three -jointed. 

Exopod  1  bears  a  marginal  spine,  but  has  no  internal  seta  ; 
exopod  2,  in  addition  to  the  single  external  marginal  spine, 
bears  the  usual  spine  on  its  inner  border.  This  spine  is  long 
and  has  a  somewhat  swollen  base  ;  it  tapers  gradually  to  a  fine 
point  and  bears  no  teeth  on  its  surface.  Exopod  3  has  two 
marginal  spines  and  a  finely  serrated  end-spine. 

The  endopodite  reaches  to  the  level  of  the  joint  between 
exopods  2  and  3.  Endopod  1  jiresents  a  well-marked  rounded 
swelling  at  its  distal  external  angle. 

The  remaining  appendages  appear  to  be  very  similar  to 
those  of  Centropages  alcocki  (Sewell,  1912,  p.  338,  PI.  XVII., 
figs.  1-7),  but  the  serrations  on  the  terminal  spines  of  the 
swimming  feet  are  not  so  coarse  and  are  less  widely  separated . 


Genus  Pseudodiaptomus,  Herrick. 

PSEUDODIAPTOMUS  AURIVILLII,  Clcve. 

Pseudodiaptomus  aurivillii,  Cleve,  1901,  p.  48.  PI.  VI., 

figs.  11-22,  and  PI.  VII., 
figs.  1,  2. 

- Thompson  &  Scott,  1903,  p. 

248.  PI.  II.,  figs.  24-26. 

- A.  Scott,  1909,  p.  116. 

- Sewell,  1912,  p.  363. 

Numerous  examples  of  both  sexes  were  obtained  in  the 
present  collections.  The  male  was  first  obtained  by  Thompson 
and  Scott,  but  as  they  give  no  description  of  its  structure  I 
give  below  a  brief  account  of  some  of  the  more  salient  features. 
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cj.  Total  length,  1  *  1  mm. 

Proportional  lengths  of  cephalothorax  and  abdomen  2:1. 

The  head  and  first  thoracic  segment  are  fused  completely 
and  thoracic  segment  4  and  5  partially  so  ;  the  postero-lateral 
border  of  the  fifth  segment  is,  as  in  the  female,  armed  with 
a  large  backwardly  projecting  spine.  The  rounded  anterior 
“  forehead  ”  terminates  ventrally  in  a  bifid  rostrum  composed 
of  long  fleshy  processes. 

The  abdomen  consists  of  five  segments  having,  with  the 
furea,  the  following  relative  proportions  : — 16  :  25  :  24  :  24  :  11  : 
21.  Segments  2  to  4  inclusive  are  armed  round  their  posterior 
borders  with  a  series  of  triangular  spines. 

The  first  antenna  on  the  right  side  is  modified  to  form  a 
grasping  organ  ;  it  is  composed  of  twenty  joints,  having  the 
following  relative  proportional  lengths  : — 


Segments:  1. 

2. 

3. 

4. 

5. 

6. 

7. 

3. 

9. 

10. 

95 

52 

24 

14 

14 

19 

14 

14 

24 

28 

Segments :  11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19-20.  21-23. 

24 

24 

28 

66 

57 

62 

43 

118 

114 

165 

The  knee-joint  is  situated  between  segments  18  and  19,  and 
the  “  Endabschnitt  ”  consists  of  two  joints  only,  segments 
19  and  20  and  21  to  23  being  respectively  fused  together. 
Segment  10  bears  a  long  spine -like  seta,  and  segments  12  to  16 
are  all  armed  with  needle-like  spines;  the  seventeenth  segment 
bears  a  lamellar  process  on  its  anterior  aspect  ;  both  segments 
of  the  knee-joint  are  armed  with  lamellar  plates,  that  on  the 
proximal  segment  being  armed  with  needle-like  teeth,  while 
that  on  the  distal  is  unarmed. 

The  Second  Antenna. — The  two  rami  are  of  nearly  equal 
length  ;  the  last  joint  of  the  exopodite  is  swollen  and  nipple¬ 
shaped.  The  endopodite  is  of  the  usual  type. 

The  Second  Maxilliped.—Bsisa 1  1  is  three-fifths  as  long  as 
broad  ;  it  bears  four  setae  on  its  anterior  border  and  carries  a 
single  stout  spine -like  seta  distally  ;  basal  2  is  beset  with  fine 
hairs  proximally,  and  about  the  middle  of  its  length  bears 
three  stout  setae  ;  it  is  about  twice  as  long  as  broad.  The 
terminal  portion  of  the  appendage  consists  of  the  usual  five 
segments. 


226 


SPOLIA  ZEYLANICA. 


The  First  Pair  of  Swimming  Legs. — Basal  1  bears  an  internal 
seta,  and  is  armed  with  a  few  spines  on  its  anterior  aspect  near 
the  base  ;  basal  2  bears  a  corona  of  spines  distally  on  its  outer 
and  anterior  surfaces.  The  rami  are  in  exact  agreement  with 
Clove’s  original  description  ( loc .  cit.}  1901). 

The  remaining  swimming  legs  are  similar  to  those  of  the 
female,  and  the  fifth  pair  of  legs  correspond  exactly  with  the 
description  given  by  Thompson  and  Scott. 


PSEUDODIAPTOMUS  SERRICAUDATUS  (T.  Scott). 

Pseudodiaptomus  serricaudatus ,  A.  Scott,  1902,  p.  404. 

PI.  I.,  fig.  6. 

- - - Cleve,  1903,  p.  368. 

- -  Thompson  &  Scott,  1903, 

p.  248. 

- Cleve,  1904,  p.  196. 

- - —  ToUinger,  1911,  p.  177. 

Examples  of  this  species  were  of  common  occurrence 
throughout  the  area  under  investigation. 


Family  TEMORIDiE. 

Genus  Temora,  W.  Baird. 

Temora  discaudata,  Giesbrecht. 

Temora  discaudata ,  Giesbrecht,  1889,  Scm.  1,  p.  814. 

- Giesbrecht,  1891,  p.  282. 

- Giesbrecht,  1896,  p.  317. 

- Thompson,  1899,  p.  280. 

— - Cleve,  1901,  p.  9. 

- A.  Scott,  1902,  pp.  405  and  423. 

- Cleve,  1903,  p.  369. 

- - Thompson  &  Scott,  1903,  p.  248. 

- Cleve,  1904,  p.  198. 

- Wolfenden,  1905,  p.  1023. 
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Temora  discaudatci ,  A.  Scott,  1909,  p.  118. 

- Pesta,  1912,  p.  47,  fig.  7. 

- Sewell,  1912,  p.  365.  PI.  XXII., 

figs.  8,  9. 

Numerous  examples  of  this  species  were  obtained  ;  as  the 
above  list  of  references  shows,  it  is  widely  distributed  through¬ 
out  Indian  waters. 


Temora  stylifera  (Dana). 

Temora  stylifera ,  Thompson,  1899,  p.  280. 

- Cleve,  1901,  p.  9. 

- A.  Scott,  1902,  p.  404. 

- -  Cleve,  1903,  p.  369. 

- - Thompson  &  Scott,  1903,  p.  249. 

- Cleve,  1904,  p.  198. 

- Wolfenden,  1905,  p.  1023. 

- Sewell,  1912,  p.  366. 

The  above  species  also  appears  to  be  widely  distributed 
throughout  Indian  waters  ;  it  was  common  in  the  present 
collections. 


Temora  turbinata  (Dana). 

Temora  turbinata ,  Giesbrecht,  1889,  Sem.  1,  p.  814. 

- Giesbrecht,  1891,  p.  282. 

— - - - Giesbrecht,  1896,  p.  318. 

- Thompson  &  Scott,  1903,  p.  249. 

- Scott,  1909,  p.  118. 

— - Pesta,  1912,  p.  48,  fig.  8. 

- Sewell,  1912,  p.  366. 

- Pesta,  1913,  p.  32. 

This  species  also  was  common  in  the  collections,  and  appears 
to  be  widely  distributed  in  these  waters. 
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Family  LUCICUTIID^. 

Genus  Lucicutia,  Giesbrecht. 

Lucicutia  flavicornis  (Claus.). 

Leuckartia  flavicornis ,  Cleve,  1901,  p.  7. 

Lucicutia  flavicornis ,  A.  Scott,  1902,  p.  405. 

- Thompson  &  Scott,  1903,  p.  249. 

- Cleve,  1903,  p.  364. 

- Cleve,  1904,  p.  192. 

- Wolfenden,  1905,  p.  1012. 

- A  Scott,  1909,  p.  125. 

- Sewell,  1912,  p.  366. 

A  few  examples  only  were  obtained. 


Genus  MetacaEanus,  Cleve. 

Metacalantjs  aurivillii,  Cleve. 

Metacalanus  aurivillii,  Cleve,  1901,  pp.  7,  43.  PL  IV., 
figs.  16-25,  and  PL  V.,  figs.  1-6. 

- Thompson  &  Scott,  1903,  p.  243. 

PL  II.,  figs.  18-20. 

- A.  Scott,  1909,  p.  146. 

Numerous  examples  of  this  species  were  obtained.  It  has 
now  been  reported  from  the  Mala}7  Archipelago  and  Ceylon, 
and  I  have  myself  found  it  in  the  Plankton  of  the  Tenasserim 
coast.  It  was  also  of  frequent  occurrence  in  the  “  Siboga  ” 
collection,  _and  is  probably  widely  distributed  throughout  the 
Indian  seas.  Owing  to  its  small  size,  however,  it  is  very  liable 
to  be  overlooked. 


Family  CANDACIIDiE. 

Genus  Candacia,  Dana. 
Candacia  iETHioPiCA  (Dana). 

Candacia  xthiopica ,  Thompson,  1899,  p.  281. 
- Scott,  1902,  p.  405. 
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Candacia  dethiopica,  Thompson  &  Scott,  1903,  p.  250. 

- Cleve,  1903,  p.  358. 

- Scott,  1909,  p.  151. 

- Sewell,  1912,  p.  366. 

Only  a  few  examples  were  obtained  in  the  present  collections. 


Candacia  catula  (Giesbrecht). 

Candacia  catula,  Giesbrecht,  1896,  p.  317. 

- Cleve,  1901,  p.  5. 

- - - Scott,  1902,  p.  405. 

- Thompson  &  Scott,  1903,  p.  250. 

- Cleve,  1903,  p.  358. 

- Cleve,  1904,  p.  186. 

- Wolfenden,  1905,  p.  1012. 

- - - Scott,  1909,  p.  152. 

- Sewell,  1912,  p.  367. 

This  species  appears  to  be  widely  distributed  throughout 
Indian  waters.  It  was  by  no  means  common  on  the  pearl 
banks,  but  several  examples  of  both  sexes  were  obtained. 


Candacia  bradyi,  A.  Scott. 

Candacia  bradyi,  Scott,  1902,  p.  406.  PI.  I.,  figs.  9-12  (<J). 

- - - - Thompson  &  Scott,  1'903,  p.  250. 

Candacia  tuber culata,  Wolfenden,  1905,  p.  1013. 

Candacia  bradyi  (depart),  Carl,  1907,  p.  9.  PI. I.,  figs.  11 
and  14,  and  PI.  JtCVI.,  figs.  40-44  (<?). 

- Scott,  1909,  p.  156.  Pl.  XLVII.,  figs. 

1-9  (<?).  # 

- Pesta,  1912,  p.  49,  fig.  9  ($). 

- Sewell,  1912,  p.  366.  PL  XXIII.,  figs. 

6  and  7  (  ). 

This  species  appears  t c  have  a  fairly  wide  distribution 
throughout  Indian  waters.  Its  occurrence  has  now  been 
reported  from  localities  ranging  from  the  Persian  Gulf  to 
Amboina  and  the  Phillippines. 

2  H 
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Candacia  discaudata,  Scott. 

Candacia  bradtji  ($  part),  Carl,  1907,  p.  9.  PI.  I.,  figs. 
8-10,  12-13. 

Candacia  discaudata ,  Scott,  1909,  p.  157.  PI.  XLVII., 
figs.  10-20. 

- Sewell,  1912,  p.  367. 

The  first  to  describe  this  species  was  Dr.  J.  Carl ;  he,  however, 
only  had  the  female  sex  before  him,  and  he  made  the  mistake 
of  associating  Ills  examples  with  Candacia  bradyi2  Scott,  of 
which  at  that  time  only  the  male  was  known.  Scott,  wrho  does 
not  appear  to  have  been  acquainted  with  Carl’s  Paper,  re- 
descrihed  the  species  from  the  Siboga  collection  under  the  above 
name. 

Several  examples  of  both  sexes  w^ere  obtained  from  the 
pearl  banks,  so  the  known  distribution  of  this  form  is  extended 
considerably  to  the  westward. 


Candacia  pachydactyla,  Dana. 

Candace  'pachydactyla ,  Cleve,  1901,  p.  5. 

Candacia  pachydactyla ,  Thompson  &  Scott,  1903,  p.  251. 

- Cleve,  1903,  p.  358. 

- Cleve,  1904,  p.  187. 

- - Wolfenden,  1905,  p.  1013. 

- Scott,  1909,  p.  153. 

- Sewell,  1912,  p.  368. 

Although  this  species  appears  to  be  widely  distributed 
throughout  Indian  waters,  it  was  of  rare  occurrence  in  the 
present  collection. 


Candacia  truncata,  Dana. 

Candacia  truncata,  Thompson,  1899,  p.  282. 

- — —  Scott,  1902,  p.  405. 

- Thompson  &  Scott,  1903,  p.  250. 

- Cleve,  1903,  p.  358. 
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Candacia  truncata ,  Cleve,  1904,  p.  187. 

- Wolfenden,  1905,  p.  1013. 

- Scott,  1909,  p.  155. 

- Sewell,  1912,  p.  368. 

This  species  also  appears  to  have  a  wide  distribution,  but 
only  a  single  specimen  was  found  in  the  collection. 


Family  PONTELLIDiE. 

Genus  Calanopia,  Dana. 

Calanopia  elliptica  (Dana). 

Calanopia  elliptica ,  Giesbrecht,  1896,  pp.  317,  325.  PI.  V., 
figs.  7-9. 

- Thompson,  1899,  p.  282. 

- Cleve,  1901,  p.  5. 

- A.  Scott,  1902,  pp.  406  and  423. 

- Thompson  &  Scott,  1903,  p.  251. 

- . - Cleve,  1903,  p.  356. 

- Wolfenden,  1905,  p.  1023. 

- A.  Scott,  1909,  p.  177.  PI.  XLVIII., 

figs.  1-5. 

- Pesta,  1912,  p.  50,  fig.  10. 

Calanopia  sp.  (=  <?  juv.),  Pesta,  1912,  p.  52,  fig.  12. 

Calanopia  elliptica ,  Sewell,  1912,  p.  368. 

- Pesta,  1913,  p.  32. 

This  species  is  of  comparatively  common  occurrence  in 
Indian  waters  ;  examples  of  both  sexes  were  plentiful  in  the 
Ceylon  collection.  The  form  described  by  Dr.  Pesta  ( loc .  cit., 
1912)  is,  in  my  opinion,  a  young  and  immature  male  ;  the  form 
of  the  fifth  appendage  is  exactly  similar  to  that  found  in 
young  males  just  before  they  undergo  the  sexual  moult. 


Calanopia  aurivillh,  Cleve. 

Calanopia  aurivillii ,  Cleve,  1901,  p.  37.  PI.  II.,  figs. 

17-23,  and  PL  III.,  figs.  1-10. 
- Thompson  &  Scott,  1903,  p»  251. 
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Galanopia  minor ,  Sewell,  1912,  p.  368. 

Galanopia  aurivillii,  A.  Scott,  1909,  p.  181.  PI.  XL VIII., 
figs.  16-20. 

Numerous  examples  of  both  sexes  were  obtained  in  the 
Ceylon  collections  ;  they  agree  exactly  with  the  descriptions  of 
Cleve  and  Scott.  I  have  re-examined  the  specimens  which  I 
recorded  from  the  coast  of  Burma  under  the  name  <7.  minor 
and  I  find  that  for  the  most  part  ^hey  do  not  belong  to  that 
species,  but  are  examples  of  C.  aurivillii. 


Galanopia  thompsoni,  A.  Scott. 

Galanopia  thompsoni ,  Scott,  1909,  p.  17a.  PI.  XLIX. 
figs.  1-8. 

- r - Sewell,  1912,  p.  368. 

Numerous  examples  of  this  species  were  obtained  from  the 
Ceylon  pearl  banks  ;  they  were  especially  common  in  a  tow¬ 
netting  from  Marichchukkaddi  Bay.  Its  occurrence  in  these 
waters  increases  the  range  of  this  species  very  considerably. 


Calanopia  minor,  A.  Scott. 

Galanopia  minor ,  A.  Scott,  1902,  p.  406.  PI.  I.,  figs.  1-5. 

- — - — - -  Thompson  &  Scott,  1903,  p.  251. 

- Cleve,  1903,  p.  356. 

- Wolfenden,  1905,  p.  1023. 

- - A.  Scott,  1909,  p.  177.  PI.  XLVIII., 

figs.  6-10. 

- Pesta,  1912,  p.  51. 

- Sewell,  1912,  p.  368. 

A  few  examples  of  this  species  were  obtained  on  the  pear 
banks,  but  on  the  whole  it  was  comparatively  rare. 


Genus  Labidocera. 

Labidocera  acuta  (Dana). 

Labidocera  acutum ,  Giesbrecht,  18S9,  p.  27. 
- Giesbrecht,  1891,  p.  282* 
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Labidocera  acuta ,  Giesbrecht,  1896,  p.  317. 

- Thompson,  1899,  p.  282. 

- Cleve,  1901,  p.  7. 

- A.  Scott,  1902,  p.  407. 

- Thompson  &  Scott,  1903,  p.  251. 

- Cleve,  1903,  p.  363. 

- Cleve,  1904,  p.  191. 

- - Wolfenden,  1905,  p.  1016. 

- Scott,  1909,  p.  164. 

- Pesta,  1912,  p.  52,  fig.  13. 

- Sewell,  1912,  p.  368. 

- Pesta,  1913,  p.  32. 

This  species  was  of  common  occurrence  in  the  Ceylon 
collections.  As  the  abovq  list  of  references  indicates,  it  has  a 
wide  distribution  throughout  Indian  waters. 


Labidocera  kroyeri  (Brady). 

Labidocera  kroyeri ,  Cleve,  1901,  p.  7. 

- Thompson  &  Scott,  1903,  p.  251. 

- Scott,  1909,  p.  165. 

- Sewell,  1912,  p.  369. 

Labidocera  kroyeri  var.  stylifera,  Thompson  &  Scott. 

Labidocera  kroyeri  var.  stylifera ,  Thompson  &  Scott, 

1903,  p.  252.  PI. 
II.,  figs.  8,  9. 

- Sewell,  1912,  p.  369. 

Labidocera  kroyeri  var.  burmanica,  Sewell. 

Labidocera  kroyeri  var.  burmanica ,  Sewell,  1912,  p.  369. 

PI.  XXIII.,  figs.  4 
and  5. 

Examples  of  this  species  were  common  throughout  the  area 
under  investigation.  A  peculiarity  of  this  species  is  the 
degree  of  variation  exhibited  by  the  males.  Thompson  and 
Scott  described  two  varieties  from  the  Ceylon  coast,  var. 
stylifera  and  var.  gallensis ,  and  I  have  previously  described  a 
third,  var.  burmanica ,  from  the  Tenasserim  coast.  The  vast 
majority  of  the  males  obtained  in  the  present  collection 
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belonged  to  the  variety  of  stylifera ;  a  few  examples  of  the 
burmanica  variety  and  two  examples  of  the  normal  male  were 
also  obtained. 


Labidocera  minuta,  Giesbrecht. 

Labidocera  minutum,  Giesbrecht,  1889,  p.  27. 

- - Giesbrecht,  1891,  p.  28e. 

- Cleve,  1901,  p.  7. 

Labidocera  minuta,  A.  Scott,  1902,  p.  407. 

- Thompson  &  Scott,  1903,  p.  251. 

- Cleve,  1903,  p.  363. 

- Wolfenden,  1905,  p.  1018.  PL 

XCVIII.,  figs.  18,  24,  25,  29,  32,  37 

- A.  Scott,  1909,  p.  167. 

- Pesta,  1912,  p.  53,  fig.  14. 

- Sewell,  1912,  p.  370. 

Examples  of  this  species,  though  not  common,  were  yet  of 
fairly  frequent  occurrence  in  the  collections ;  the  species 
appears  to  be  widely  distributed  throughout  Indian  waters. 


Labidocera  pavo,  Giesbrecht. 

(PI.  XXI.,  figs.  1-3.) 

Labidocera  pavo,  Giesbrecht,  1889,  p.  27. 

- Giesbrecht,  1891,  p.  282. 

- Cleve,  1901,  p.  7. 

- Thompson  &  Scott,  1903,  p.  251. 

- Cleve,  1903,  p.  364. 

Numerous  examples  of  this  species,  including  the  hitherto 
unknown  male,  wore  obtained  in  some  of  the  tow-nettings 
from  the  pearl  banks. 

<?.  Total  length,  2*2  mm. 

Proportional  lengths  of  cephalothorax  and  abdomen  about 
4:1.  The  head  and  first  thoracic  segments  are  fused  together, 
and  there  is  a  well-marked  groove  across  the  dorsal  aspect  of 
the  “  neck.” 
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The  fourth  and  fifth  thoracic  segments  are  also  fused.  The 
posterior  thoracic  margin  is  rounded,  and  is  armed  with  a  small 
spine.  The  head  is  furnished  with  a  pair  of  large  eye  lenses, 
and  the  ventral  lens  is  well  developed  and  of  a  plum-colour. 
The  rostrum  is  bifid,  and  is  composed  of  tw  o  slender  spines ; 
there  is  no  rostral  lens.  The  abdomen  consists  of  five  segments, 
having,  with  the  furcal  rami,  the  following  proportional 
lengths  27  :  32  :  32  :  16  :  9  :  38. 

The  first  antenna ,  when  folded  back,  reaches  to  the  middle  of 
the  abdomen  ;  that  on  the  left  side  consists  of  twenty-two 
joints,  having  the  following  proportional  lengths,  and  for 
purposes  of  comparison  I  also  give  the  lengths  of  the  joints 
in  the  female  : — 


Segments  : 

:  1. 

2. 

3. 

4. 

5. 

6. 

7-8. 

9. 

10. 

n. 

12. 

<?  •• 

65 

65 

15 

11 

13 

26 

49 

26 

23 

38 

39 

9  •• 

81 

81 

17 

13 

14 

28 

50 

22 

22 

36 

38 

Segments : 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

<?  •• 

36 

41 

73 

73 

81 

86 

54 

52 

52 

41 

41 

9  •• 

36 

45 

66 

66 

78 

81 

52 

48 

50 

38 

38 

Segments  7  and  8  are  partially  fused  together.  The  right 
antenna  is  modified  to  form  a  grasping  organ  ;  it  consists  of 
nineteen  joints,  having  the  following  proportional  lengths  : — 

Segments :  —  —  —  —  —  —  —  —  12.  13. 

<$  ..  56  75  18  14  13  32  37  42  26  24 

Segments:  14.  15.  16.  17.  IS.  19-21.  22.  23.  24-25. 

<J  ..  40  72  87  70  106  119  89  40  40 

Segments  11,  12,  and  13  each  bear  a  minute  spine  on  the 

anterior  surface  ;  the  seventeenth  segment  bears  a  curved 
lamellar  plate  very  similar  to  that  present  in  L.  detruncata  ; 
the  eighteenth  segment  is  armed  with  a  lamellar  plate  carrying 
a  number  of  fine  acicular  spines,  and  the  nineteenth  segment 
carries  a  raised  tooth-plate  very  similar  to  that  of  L .  detruncata, 
but  only  reaching  about  three-fourths  the  length  of  the 
segment,  not  beyond  the  distal  joint  as  in  L.  detruncata ,  nor 
is  it  so  rounded  at  its  extremity. 

The  Fifth  Pair  of  Legs. — That  on  the  right  side  has  much  the 
same  shape  as  that  of  L.  detruncata,  but  the  proximal  process 
is  not  so  stout ;  the  left  leg  also  has  a  similar  structure, 
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but  the  spines  on  the  distal  segment  are  somewhat  differently 
arranged.  The  first  spine  arises  from  the  middle  of  the 
external  margin  and  the  remaining  three  from  the  extreme 
tip  ;  the  inner  margin  is  beset  with  fine  hairs. 

It  is  evident  that  this  species  closely  resembles  L.  detruncata , 
but  in  both  sexes  there  are  certain  constant  differences  that 
render  identification  comparatively  easy. 


Labidocera  pectin  ata,  Thompson  &  Scott. 

Labidocera  pectinata ,  Thompson  &  Scott,  1903,  p.  252. 

PI.  II.,  figs.  10-14. 

Labidocera similis ,  Cleve,  1903,  pp.  364  and  37S.  PI.  XIX., 
figs.  4-6. 

Labidocera  pectinata .,  Sewell,  1912,  p.  370.  PI.  XXIII., 
figs.  8-9. 

A  single  example  of  this  rare  species  was  obtained  from  a 
tow-netting  taken  at  Paumben. 


Genus  Pontella,  Dana. 

Pontella  DANiE,  var.  ceylonica,  Thompson  &  Scott. 

Pontella  danse  var.  ceylonica ,  Thompson  &  Scott,  1903,  p. 

252.  PI.  II.,  figs.  1-5. 

_ Sewell,  1912,  p.  370. 

A  few  examples  were  obtained  ;  they  agree  exactly  with  the 
original  figures  and  description. 


Pontella  investigatoris,  Sewell. 

Pontella  investigatoris ,  Sewell,  1912,  p.  371.  PI.  XXIII., 
figs.  1-3. 

This  species  was  first  described  by  me  from  male  examples 
taken  on  the  coast  of  Burma.  Several  specimens  were 
obtained  in  the  present  collections  from  the  Ceylon  pearl  banks, 
and  these  agree  exactly  with  the  types.  One  cannot  help 
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remarking  on  the  frequency  with  which  these  males  are 
associated  with  the  females  of  the  preceding  species,  and  in 
neither  case  have  any  corresponding  members  of  the  opposite 
sex  been  obtained.  The  male,  P.  danse,  as  described,  is 
obviously  not  the  same  as  the  present  species,  but  it  is  possible 
that  the  variety  of  the  female,  as  described  by  Thompson  & 
Scott,  is  in  reality  a  different  species,  and  I  am  inclined  to 
regard  it  as  the  female  of  P.  investigator  is.  There  is  a  very 
close  similarity  in  the  general  structure,  and  especially  is  this 
seen  in  the  relative  lengths  of  the  antemial  joints  in  the  two 
forms.  I  give  below  the  proportional  lengths  of  the  joints  in 
the  antenna  of  P.  danse  var.  ceylonica  ($),  and  those  of  the 
unaltered  antenna  of  P.  investigatoris  (^). 

Segments:  1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  11.  12. 

P.  danse; 

var.  ceylonica,  $ .  .  95  71  16  17  20  22  20  20  27  23  22  38 

P.  investi¬ 
gatoris,  ..  98  71  16  16  18  20  18  18  25  20  20  35 

Segments  1  13.  14.  15.  16.  17.  18.  19.  20.  21.  22.  23.  24. 

P.  danse ; 

var.  ceylonica.  $.  .  38  42  47  61  61  66  71  49  47  50  34  43 

P.  investi¬ 
gatoris,  <J  ..  34  34  44  59  60  70  76  56  56  56  40  48 

It  is  obvious  that  there  is  a  fairly  close  resemblance  between 
these  two  forms,  and  I  am  inclined  to  believe  that  the  form 
described  by  Thompson  &  Scott  as  P.  danse  var.  ceylonica  is 
in  reality  not  a  variety  of  Giesbrecht’s  species,  but  the  female 
of  P.  investigatoris. 


Pontella  fera,  Dana. 

Pontella  fera,  Giesbrecht,  1889,  p.  28. 

- Giesbrecht,  1891,  p.  282. 

- A.  Scott,  1902,  p.  408. 

- Thompson  &  Scott,  1903,  p.  252. 

- Wolfenden,  1905,  p.  1021. 

- A.  Scott,  1909,  p.  159. 

Although  recorded  from  various  parts  of  the  Indian  Ocean 
and  its  offshoots,  this  species  would  appear  to  be  by  no  means 
2  i  0(10)13 
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common  ;  a  single  example  (female)  was  found  in  the  Ceylon 
collection. 


Pontella  sectjrifer,  Brady. 

Pontella  securifer ,  Giesbrecht,  1889,  p.  27. 

- — - —  Giesbrecht,  1891,  p.  282. 

- Thompson  &  Scott,  1903,  p.  252. 

- Cleve,  1904,  p.  195. 

- Wolfenden,  1905,  p.  1021. 

Pontella  spinipes  ($),  Wolfenden,  1905,  p.  1020. 
Pontella  securifer,  A.  Scott,  1909,  p.  160. 
- Sewell,  1912,  p.  372. 

A  single  specimen  (<$)  was  obtained  from  the  pearl  banks. 


Genus  Pontellopsis,  Brady. 

Pontellopsis  armata  (Giesbrecht). 

Monops  armatus,  Giesbrecht,  1889,  p.  28. 

- __ - —  Giesbrecht,  1891,  p.  282. 

- Cleve,  1901,  p.  7. 

Pontellopsis  armata,  Thompson  &  Scott,  1903,  p.  253. 

- Wolfenden,  1905,  p.  1022.  PI. 

XCIX.,  figs.  1-3. 

— - —  A.  Scott,  1909,  p.  170. 

A  single  example  of  a  male  of  this  species  was  found  in  the 
present  collection. 


Pontellopsis  herdmani,  Thompson  &  Scott. 

Pontellopsis  herdmani,  Thompson  &  Scott,  1903,  p.  253. 

PI.  II.,  figs.  15-17. 

Pontellopsis  macronyx,  A.  Scott,  1909,  p.  137.  PI.  LIV., 
figs.  1-10. 

Pontellopsis  herdmani,  Sewell,  1912,  p.  375.  PI.  XXIV., 
fig.  5. 
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Several  examples  of  this  species  were  obtained  from  the 
pearl  banks.  Though  differing  in  several  unimportant  details 
from  the  original  description,  I  have  no  doubt  that  the  above 
is  the  correct  specific  identity.  In  the  present  specimens,  the 
genital  segment  of  the  abdomen  in  the  female  frequently  bears 
a  small  spine  on  the  dorsal  surface  and  somewhat  towards  the 
left  side,  in  addition  to  the  two  on  the  right  side  described  by 
Thompson  &  Scott ;  in  all  my  specimens  the  furcal  setae  are 
plumose. 


Pontellopis  krameri  (Giesbrecht). 

Monops  krameri ,  Giesbrecht,  1896,  pp.  317,  323. 
Pontellopsis  krameri ,  A.  Scott,  1902,  p.  423.  PI.  I.,  figs. 

7,  8,  and  PI.  II.,  figs.  1,  2. 

- Thompson  &  Scott,  1903,  p.  253. 

- Wolfenden,  1905,  p.  1021.  PI. 

XCVIII.,  figs.  39-41. 

- - - A.  Scott,  1909,  p.  171. 

— - - Sewell,  1912,  p.  376. 

Several  examples  of  the  male  of  this  species  were  obtained, 
but  no  corresponding  females. 


Pontellopsis  perspicax  (Dana). 

Pontello'psis  perspicax ,  Thompson  &  Scott,  1903,  p.  253. 
- A.  Scott,  1909,  p.  171. 

A  single  female  belonging  to  the  above  species  was  taken  at 
Periya  Paar. 


Pontellopsis  regalis  (Dana). 

Pontellopsis  regalis ,  Thompson,  1899,  p.  283. 

Monops  regalis ,  Cleve,  1901,  p.  7. 

Pontellopsis  regalis ,  Thompson  &  Scott,  1903,  p.  253. 
Monops  regalis ,  Cleve,  1903,  p.  364. 

Pontellopsis  regalis ,  A.  Scott,  1909,  p.  171. 
- Sewell,  1912,  pp.  315,  376. 

A  single  example  was  obtained  in  the  present  collection. 
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Genus  Pontellina,  Dana. 

PONTELLINA  PLUMATA  (Dana). 

Pontellina  plumata  f  Giesbrecht,  1889,  p.  29. 

- Giesbrecht,  1891,  p.  282. 

- -  Thompson,  1899,  p.  283. 

- Cleve,  1901,  p.  8. 

- A.  Scott,  1902,  p.  408. 

- Thompson  &  Scott,  1903,  p.  253. 

• - Cleve,  1903,  p.  367. 

- Cleve,  1904,  p.  195. 

- _ - Wolfenden,  1905,  p.  1022. 

- A.  Scott,  1909,  p.  175. 

- Sewell,  1912,  p.  354. 

A  few  examples  of  this  species  were  taken  in  the  present 
collections.  Though  widely  distributed,  it  does  not  appear  to 
be  common  in  Indian  waters. 


Genus  Acartia,  Dana. 

Acartia  centrura,  Giesbrecht. 

Acartia  centrura ,  Giesbrecht,  1889,  p.  25. 

- Giesbrecht,  1891,  p.  282. 

- Thompson  &  Scott,  1903,  p.  254. 

Several  examples  were  obtained  in  the  present  collections. 


Acartia  dan^,  Giesbrecht. 

Acartia  danse ,  Cleve,  1903,  p.  355. 

- Cleve,  1904,  p.  184. 

- Wolfenden,  1905,  p.  1023. 

- - - A.  Scott,  1909,  p.  187. 

- Sewell,  1912,  p.  376. 

A  few  examples  of  this  species  were  present. 
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Acartia  erythilea,  Giesbrecht. 

Acartia  erythrxa ,  Giesbrecht,  1889,  p.  26. 

- Giesbrecht,  1891,  p.  282. 

- Giesbrecht,  1896,  p.  317. 

- Thompson,  1899,  p.  284. 

- Cleve,  1901,  p.  4. 

- A.  Scott,  1902,  pp.  408,  423. 

- Thompson  &  Scott,  1903,  p.  254. 

- —  Cleve,  1903,  p.  355. 

- Wolfenden,  1905,  p.  1023. 

- A.  Scott,  1909,  p.  187. 

- Pesta,  1912,  p.  53,  fig.  16. 

— : - Sewell,  1912,  p.  377. 

- Pesta,  1913,  p.  32. 

Numerous  examples  of  both  sexes  were  obtained  ;  this 
species  is  both  widely  distributed  and  of  common  occurrence 
in  Indian  waters. 


Acartia  negligens,  Dana. 

Acartia  negligens ,  Oleve,  1901,  p.  4. 

- A.  Scott,  1902,  p.  408. 

- Thompson  &  Scott,  1903,  p.  254. 

- Wolfenden,  1905,  p.  1023. 

- A.  Scott,  1909,  p.  188. 

Examples  of  this  species  were  obtained  at  several  of  the 
localities  on  the  pearl  banks,  though  in  no  case  was  it  present 
in  any  considerable  numbers. 


Acartia  spinicauda,  Giesbrecht. 

Acartia  spinicauda ,  Cleve,  1901,  p.  4. 

- —  Cleve,  1903,  p.  355. 

- A.  Scott,  1909,  p.  188. 

- Sewell,  1912,  pp.  315  and  377. 

Only  a  few  examples  of  this  species  were  present. 
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Acartia  bispinosa,  Carl. 

Acartia  bispinosa ,  Carl,  1907,  p.  13.  PI.  I.,  figs.  3,  2. 

- Pesta,  1912,  p.  54,  fig.  17. 

This  species  was  first  described  by  Carl  from  Amboina,  and 
since  then  it  has  been  recorded  by  Pesta  from  the  Persian 
Gulf.  Numerous  examples  were  obtained  in  the  Ceylon 
collections,  and  the  specimens  agree  closely  with  previous 
descriptions.  According  to  Carl  and  Pesta,  there  are  only 
two  spines  on  the  postero -lateral  thoracic  margin,  but  this 
appears  to  be  a  variable  character,  as  in  some  of  the  present 
examples  an  extra  spine  occurred,  making  three  in  all.  Only 
the  males  of  this  species  have  up  to  the  present  time  been 
discovered. 


Acartia  pietschmani,  Pesta. 

Acartia  pietschmani ,  Pesta,  1912,  p.  55,  fig.  18. 

_____ - - - Pesta,  1913,  p.  33. 

This  species  was  described  from  the  Persian  Gulf,  where 
examples  of  the  adult  female  and  some  immature  males  were 
obtained,  and  has  since  been  obtained  in  the  Arabian  Sea. 
Several  examples  were  found  in  the  Ceylon  collections  that 
correspond  with  this  form  ;  they  at  first  sight  are  likely  to  be 
mistaken  for  A.  crythr&a ,  but  they  are  of  smaller  size,  and  the 
structure  of  the  fifth  pair  of  legs  in  the  female  of  the  two 
species  is  different. 


Acartia  amboinensis,  Carl. 

(PI.  XIX.,  figs.  1-7). 

Acartia  amboinensis ,  Carl,  1907,  p.  12.  PI.  I.,  figs.  3-5. 

Numerous  examples  were  found  in  the  present  collections. 
This  species  was  described  by  Carl  from  male  examples  only  ; 
these  very  closely  resemble  the  male  of  A .  erythrsea ,  but  there 
are  certain  constant  differences  in  the  structure  of  the  fifth 
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pair  of  thoracic  appendages  ;  and  on  the  posterior  thoracic 
margin,  in  most  cases,  there  are  two  small  spines  situated 
dorsally,  though  in  some  instances  as  many  as  three  are 
present,  whereas  in  A .  erythraza  there  is  only  one. 

Associated  with  these  males  in  the  present  collections  were 
numerous  females. 


?.  Total  length,  12  mm. 

Proportional  lengths  of  cephalo -thorax  and  abdomen,  14:  3. 

The  head  and  first  thoracic  segment  are  separate,  but  the 
last  two  thoracic  segments  are  fused.  The  posterior  thoracic 
margin  bears  a  large  lateral  spine,  as  A.  erythrasa ,  and  one, 
sometimes  two,  small  spines  dorsally.  The  rostrum  consists 
of  a  pair  of  slender  spines. 

The  abdomen  consists  of  three  segments  having,  with  the 
f ureal  rami,  the  following  proportions  : — 7  :  3  :  2  :  3.  The  first 
segment  is  armed  near  its  posterior  border  with  a  pair  of  small 
spines  dorso -laterally  ;  the  second  segment  is  devoid  of  spines. 
The  furcal  setye  are  all  of  the  same  thickness,  but  the  second  is 
somewhat  longer  than  the  others. 

The  first  antenna ,  when  folded  back,  reaches  to  the  end  of 
the  first  abdominal  segment.  It  consists  of  eighteen  joints, 
having  the  following  proportions  : — 


Segments  : 

1. 

2-4. 

5-6. 

7-8. 

9-10. 

li. 

12-13. 

14. 

15-16. 

49 

81 

35 

22 

97 

51 

Ill 

57 

92 

Segments  : 

17. 

IS. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

62 

57 

49 

46 

57 

32 

51 

38 

13 

The  first  joint  bears  a  long  straight  spine  on  its  anterior 
aspect,  and  two  small  spines  posteriorly  ;  the  second  joint 
bears  a  large  curved  hook  on  its  posterior  border  ;  and  the 
fourth  joint  is  armed  with  two  small  spines  posteriorly. 

The  second  antenna  is  as  figured. 

The  first  pair  of  swimming  legs  consist  of  a  basal  portion 
and  two -jointed  exopodite  and  endopodite  :  exopod  1  has  a 
fine  seta-like  marginal  spine  ;  exopod  2  bears  three  margin 
spines,  the  proximal  of  which  is  long  and  stout  and  reaches 
well  beyond  the  end  of  the  terminal  segment,  while  the  distal 
two  are  slender  and  set  a -like  ;  the  end  spine  is  slender  and  in 
length  nearly  equals  the  whole  exopodite. 
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The  third  and  fourth  pairs  of  legs  are  very  similar  to  A* 
crythrsea . 

The  fifth  pair  of  legs  bear  a  short  external  seta ;  and  the 
terminal  process  is  long  and  curved  and  is  very  slightly 
swollen  at  the  base. 

These  examples  very  closely  resemble  the  females  of  A . 
crythrsea ,  but  the  spinulation  of  the  basal  segments  of  the 
first  antenna  and  the  form  of  the  fifth  pair  of  legs  are  different 
and  are  quite  characteristic. 


Acautia  south  welli,  sp.  nov. 

(PI.  XXX.,  figs.  8,  9.) 

Several  examples,  both  male  and  female,  of  what  appears 
to  be  a  new  species  of  Acartia  were  obtained  from  Ivilakarai. 
The  chief  characters  of  these  specimens  are  as  follows  : — 

$.  Total  length,  0*8  mm. 

Proportional  lengths  of  cephalothorax  and  abdomen,  85  :  1. 

The  head  and  first  thoracic  segment  are  separate,  but  the 
fourth  and  fifth  thoracic  segments  are  fused  together. 

The  posterior  thoracic  margin  is  rounded,  and  is  devoid  of 
spines.  The  anterior  extremity  is  rounded,  and  bears  a  pair  of 
slender  curved  rostral  filaments. 

The  abdomen  consists  of  thiee  segments  having,  with  the 
f ureal  rami,  the  following  proportions  : — 29  :  13  :  10  :  15  ;  all 
the  segments  are  devoid  of  any  trace  of  spines,  and  the  genital 
segment  is  somewhat  swollen  and  rounded.  The  f ureal  rami 
are  nearly  as  wide  as  long,  9  :  10. 

The  first  antennx ,  when  folded  back,  reach  just  beyond  the 
posterior  thoracic  margin  ;  each  consists  of  twenty  joints,  the 
more  proximal  of  which  are,  as  usual,  very  indistinctly  marked 
off  from  one  another,  so  that  it  is  a  matter  of  some  difficulty 
to  determine  their  exact  limits  ;  they  appear  to  have  the 
following  proportions  : — 


Segments  : 

1. 

2-4.  5-6.  7-8.  0-10.  11. 

12. 

13-14, 

15. 

16. 

73 

54  24  24  20  49 

43 

125 

43 

68 

Segments  : 

17. 

18.  19.  20.  21.  J 

22 

23.^ 

24. 

25; 

53 

68  49  49  49 

34 

63 

44 

20 
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The  second  antenna  and  mouth-parts  are  similar  to  other 

embers  of  the  genus. 

The  fifth  pair  of  legs  consist  of  a  fairly  long  basal  joint 
bearing  a  minute  seta  on  its  external  margin  distally,  and 
having  a  long  and  delicate  terminal  spine.  This  spine  is 
curved,  and  has  a  markedly  swollen  base. 

3 •  Total  length,  0*75  mm. 

^  The  proportional  lengths  of  cephalothorax  and  abdomen  arc, 

The  abdomen  consists  of  four  segments  having,  with  the 
furcal  rami,  the  proportional  lengths  : — 18  :  14 :  3  :  9 :  10. 

The  first  antenna  on  the  right  side  is,  as  usual,  modified  to 
form  a  grasping  organ ;  it  consists  of  fifteen  separate  joints 
having  the  following  proportions  : — 


Segments  : 

1-4. 

5-6. 

7-8.  9.  10. 

11. 

12. 

13. 

14. 

121 

66 

66  IS  36 

36 

97 

42 

4S 

Segments  : 

15. 

96 

16. 

115 

17.  18. 

109  42 

19-21. 

66 

22-25. 

42 

The  fifth  pair  of  legs  are  of  the  usual  type ;  the  right  leg 
forms  a  claw,  the  second  segment  bears  a  somewhat  quadram 
gular  process  on  its  inner  border,  and  the  third  segment 
terminates  in  two  short  unequal  spines. 


Genus  Acartiella,  nov. 

1  propose  to  establish  a  new  genus  for  the  reception  of 
certain  Acartia-]ike  species  which  have  been  obtained  from 
Indian  coastal  waters.  The  first  species  I  described  under  the 
name  Acartia  tortaniformis  (Sewell,  1912,  p.  346,  PI  XXI 
figs.  1-10),  from  the  Chittagong  region  and  Rangoon  river 
estuary  on  the  coast  of  Burma  ;  a  second  species  was  obtained 
in  a  tow-netting  taken  off  Kilakarai. 

These  two  species  differ  from  those  of  the  genus  Acartia, 
in  that  in  the  female  the  fifth  pair  of  legs  possesses  both  an 
exopodite  and  endopodite,  and  in  ttye  male  the  right  leg  forms 
a  well-developed  clasping  apparatus  ;  in  both  species  the 
rostrum  is  absent  :  the  first  antenna  of  the  female  consists  of 

2  K  *  6(10)13  • 
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21  joints,  segments  2-G  being  fused  together,  while  in  the 
male  the  grasping  antenna  resembles  that  of  an  Acartia ;  the 
abdomen  is  long,  and  terminates  in  two  long  furcal  rami  which 
are  symmetrical. 


Acartiella  kempi,  sp.  nov. 

(PI,  XX.,  figs.  1-5,  and  PI.  XXI.,  fig.  4.) 

$.  Total  length,  1*0  mm. 

Proportional  lengths  of  cephalothorax  and  abdomen,  2*5  :  1. 

The  head  and  first  thoracic  segment  are  separate,  thoracic 
segments  4  and  5  are  fused  together,  the  posterior  thoracic 
margin  is  rounded  and  devoid  of  spines.  The  anterior  head 
region  is  uniformly  rounded,  and  the  rostrum  is  absent. 

The  abdomen  consists  of  three  separate  segments  having, 
with  the  fureal  rami,  the  following  proportions  : — 32  :  15  :  25  : 
34.  The  first  segment  is  devoid  of  spines,  thus  differing 
from  A.  tortaniformis. 

The  furcal  rami  are  long  and  slender  as  in  the  genus  Tortanus , 
but  are  symmetrical. 

The  first  antenna ,  when  folded  back,  reaches  to  the  last 
abdominal  segment  ;  it  consists  of  twenty-one  separate  joints, 
having  the  following  proportional  lengths  :> — 


Segments  : 

1. 

2-6. 

7. 

8. 

9. 

10.  11. 

12. 

13. 

14. 

16. 

53 

116 

53 

32 

35 

39  28 

35 

32 

39 

35 

Segments  : 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

26. 

35 

53 

63 

63 

53 

60 

46 

63 

46 

21 

None  of  the  segments  possess  spines. 

The  second  antenna  resembles  that  present  in  the  genus 
Acartia  ;  it  has  a  long  endopodite  and  a  short  exopodite.  In 
this  respect  this  species  differs  very  considerably  from 
Acartiella  tortaniformis  (Sewell),  the  only  other  member  of 
the  genus  in  which  this  appendage  is  of  a  somewhat  unusual 
form. 

The  mouth -parts  and  swimming  legs  closely  resemble  those 
of  A.  tortaniformis. 
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The  fifth  fair  of  legs  consists  of  a  short,  stout,  basal  portion 
carrying  a  single  plumose  seta,  and  both  exopodite  and 
endopodite  are  present ;  the  exopodite  consists  of  a  long 
slightly  curved  process,  terminating  in  a  sharp  point  and 
bearing  a  single  seta-like  spine  on  its  external  margin 
at  about  the  junction  of  the  middle  and  distal  thirds  ;  the 
endopodite  is  short  and  conical.  There  are  no  teeth  on 
either  ramus,  as  is  the  case  in  A.  tortaniformis. 


cJ.  Total  length,  0-9  mm. 

Proportional  lengths  of  cephalothorax  and  abdomen,  2:1. 

The  abdomen  consists  of  five  segments  having,  with  the 
f ureal  rami,  the  following  proportional  lengths  : — 12  :  22  :  17  : 
11 :  11 :  35. 

The  first  antenna  on  the  right  side  is  modified  to  form  a 
grasping  organ.  It  consists  of  eighteen  separate  joints,  having 
the  following  proportional  lengths  : — 


Segments  : 


Segments  : 


1. 

2-4. 

5. 

G. 

7.  8.  9. 

10.  11. 

12. 

66 

84 

25 

11 

22  33  25 

40  25 

33 

13. 

14. 

15. 

16. 

17.  18. 

19-21. 

22-25. 

44 

36 

44 

40 

76  120 

131 

145 

The  second  to  fourth  segments  inclusive  are  fused  together 
to  form  a  single  joint ;  the  “  endabschnitt  ”  consists  of  two 
joints,  segments  19-21  and  22-25,  respectively,  being  fused. 
The  seventeenth  segment  bears  a  row  of  ncedle-like  teeth  on 
its  anterior  margin  ;  the  eighteenth  segment  bears  a  row  of 
needle-like  teeth  anteriorly,  and  distally  is  armed  with  two 
claw-like  spines,  of  which  the  proximal  is  the  larger  ;  the 
nineteenth  segment  carries  a  tooth-plate  armed  with  acicular 
teeth,  and  the  plate  is  produced  beyond  the  distal  extremity 
of  the  joint  in  a  sharp  spinous  process. 

The  mouth-parts  and  swimming  legs  are  the  same  as  in  the 
female. 

The  Fifth  Pair  of  Legs. —  Each  consists  of  three  segments, 
and  that  on  the  right  side  forms  a  w'ell- developed,  grasping 
apparatus,  as  figured. 
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I  have  much  pleasure  in  dedicating  this  species  to  Mr.  S.  W. 
Kemp,  of  the  Indian  Museum,  who  kindly  made  the  collections 
for  me  at  Kilakarai  and  Paumben,  in  which  this  species 
occurred. 


Genus  Tortanus,  Giesbrecht. 

Tortancts  gracilis  (Brady). 

(PL  XXL,  fig.  5.) 

Tortanus  gracilis,  Cleve,  1901,  p.  5.  PI.  VII.,  figs.  11-14. 

- A.  Scott,  1902,  p.  423. 

- - - Thompson  &  Scott,  1903,  p.  254. 

- Cleve,  1903,  p.  369. 

- Wolfenden,  1905,  p.  1026. 

- A.  Scott,  1909,  p.  190. 

- Sewell,  1912,  p.  377. 

Several  examples  of  this  species,  belonging  to  both  sexes, 
were  present  in  the  Ceylon  collections. 

Both  Cleve  and  Wolfenden  are  inclined  to  believe  that  this 
species  and  the  following,  T.  forcipatus ,  are  synonymous,  but  a 
careful  study  of  the  examples  in  the  present  collection  has 
shown  that  this  view  is  absolutely  untenable.  For  the 
purpose  of  comparison  I  give  below  a  few  details  of  structure 
in  this  species. 

$.  The  first  antenna  consists  of  seventeen  joints,  having  the 
following  relative  proportions  : — 


Segments  : 

1-7. 

8. 

9-10. 

11. 

12. 

13-14.  15. 

16. 

17. 

87 

18 

52 

28 

28 

74  52 

52 

59 

Segments  : 

18. 

19. 

20. 

21. 

22;  23. 

24.- 

25. 1 

67 

68 

81 

65 

61  80 

91 

37 

Segments  1-7,9-10,  and  13-14  are,  apparently,  respectively 
fused  together.  The  fifth  pair  of  legs,  as  pointed  out  by  Cleve 
(loo.  cit.,  1901),  are  asymmetrical,  but  the  degree  of  asymmetry 
is  very  slight,  and  not  in  the  least  comparable  to  that  present 
in  the  corresponding  appendages  in  T.  forcipatus. 
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<$.  The  grasping  antenna  consists  of  sixteen  joints,  having 
the  following  proportional  lengths  : — 


Segments  : 

1-5. 

6. 

7. 

8. 

9. 

10.  11. 

12. 

62 

11 

19 

16 

30 

27  24 

24 

Segments  : 

13. 

14. 

15. 

16. 

17. 

18.  19-21. 

22-25. 

49 

67 

67 

62 

76 

81  133 

252 

The  fifth  pair  of  legs  correspond  exactly  with  the  description 
and  figures  given  by  Cleve  ( loc .  cit.,  1901). 


Tortanus  forcipatus  (Giesbrecht). 

(PI.  XXL,  fig.  6.) 

Tortanus  forcipatus ,  Thompson  &  Scott,  1903,  p.  254. 

This  species  was  first  described  by  Giesbrecht  from  female 
examples  only.  In  the  present  collection  numerous  examples 
were  found,  and  associated  with  them  were  several  examples 
of  a  hitherto  undescribed  male,  which  I  have  no  doubt  is  the 
unknown  male  of  this  species. 

<?.  Total  length. 

Proportional  lengths  of  ccphalothorax  and  abdomen,  5  :  3. 
The  head  and  all  the  thoracic  segments  are  separate.  The 
abdomen  consists  of  five  segments  having,  with  the  f  ureal  rami, 
the  following  proportional  lengths  : — 14  :  15  :  12  :  9  :  13  :  70. 
In  T.  gracilis  the  corresponding  proportional  lengths  are : 
14  :  14  :  11  :%8  :  15  :  72.  The  f ureal  rami  are  symmetrical  ; 
four  furcal  setse  arise  from  the  distal  end  of  the  ramus,  and  of 
these  the  second  is  the  longest.  The  fifth  seta  is  quite  short, 
and  arises  from  the  lateral  border. 

The  grasping  antenna  consists  of  sixteen  joints,  having  the 
following  proportional  lengths  : — 


Segments : 

1-5. 

6. 

7. 

8.  9-10. 

11. 

12. 

13. 

114 

13 

20 

20  26-29 

23 

23 

43 

Segments  : 

14. 

15. 

1G. 

17.  18. 

19-21. 

22-25 

62 

59 

62 

75  98 

150 

183 

250 
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So  far  as  its  structure  is  concerned,  the  grasping  antenna 
very  closely  resembles  that  of  T.  gracilis  :  segments  17,  18, 
and  19-21  are  all  armed  with  rows  of  needle-like  teeth. 

The  fifth  pair  of  legs  show  distinct  differences  from  the 
corresponding  appendages  of  T.  gracilis  ;  these  can  best  be 
seen  bv  comparing  the  figures  given. 

$.  In  the  female  T .  jnrcipalus  the  first  antenna  consists 
apparently  of  seventeen  joints,  having  the  following  pro¬ 
portional  lengths  : — 


Segments :  1-7. 

8. 

9-10. 

n. 

12. 

13-14. 

15. 

16. 

99 

23 

57 

28 

28 

51. 

42 

48 

Segments:  17. 

18. 

19. 

20. 

21. 

22.  23. 

24. 

25. 

54 

59 

68 

82 

71 

71  79 

92 

48 

The  fifth  pair  of  legs  are  markedly  asymmetrical  and 
correspond  exactly  with  the  figure  given  by  Giesbrecht  (1893. 
PI.  81,  fig.  15). 

The  occurrence  of  the  hitherto  unknown  male  is  of  interest 
and  the  differences  that  it  presents  to  the  male  of  T.  gracilis 
show  that  these  two  forms  are  undoubtedly  different  species. 
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12/20-2-13 

13-2-13 


17-2-13 


14-2-13 


22-2-13 

24- 2-13 

25- 2-13 


Date. 


8-11-08 

13-11-08 


4-11-08 

4- 11-08 

5- 11-08 

5- 11-08 

6- 11-08 
14-11-08 


11-11-08 

11-11-08 

12-11-08 

4-11-08 

2  L 


APPENDIX. 


List  of  Collecting  Stations. 

Kilakarai. 

Tow-net  in  shallow  water,  0-2  fathom. 
Tow-net  from  weeds. 

Tow-net  from  weeds  in  2  ft.  of  water. 

Tow-net  from  weeds  over  shallow  water. 
Tow-net  over  weeds,  4  ft.  of  water, 
o  net  in  3  fathoms. 

.  .  Tow  net  over  3  fathoms  of  water. 

Between  Kilakarai  and  Apa  Island . 

. .  Tow  net  over  2  to  3  fathoms. 

Paumben. 

Tow-net  over  4  ft.  of  water. 

Ci  net  in  2  ft.  of  water  through  “Yostera  ”  bed. 
Surface  tow-net. 

. .  a  net,  on  shelly  ground  in  1  fathom. 


Anaivilundan  Paar . 


Time. 

Depth  in 
Fathoms 

Position. 

7.30  a.m. 

of  Net. 

0  .. 

8  A.M. 

0  .. 

Dutch  Anaivilundan. 

Nadukudda  Paar. 

12  noon 

0  .  . 

— 

.  5  P.M. 

0  .. 

— 

8  A.M. 

0  .. 

— 

12  noon 

0  .. 

— 

.  7 . 30  a.m. 

0  .  . 

West  side. 

12.30  p.m. 

0  .  . 

Dutch  Nadukudda. 

Koopay  Paar. 

12  noon 

0  .  . 

— 

.  5  p.m. 

0  .. 

— 

8 . 30  a.m. 

0  .. 

South. 

5  P.M. 

0  .. 

West. 

G(10)13 
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Vankalai  Paar. 


Depth  in 

Date. 

Time. 

Fathoms 
of  Net. 

Position. 

11-4-07 

5-5.30  p.m. 

6 

— ■ 

30-10-08 

8  A.M. 

0  .  . 

— 

30-10-08 

5  P.M. 

0  .  . 

— - 

31-10-08 

7.30  A.M. 

0  .  . 

— 

31-10-08 

12  noon 

0  .  . 

— 

31-10-08 

5  P.M. 

0  .. 

— 

15-10-08 

8.30  a.m. 

0  .  . 

H  mile  W.N.W. 

15-11-08 

5  P.M. 

0  .  . 

do. 

16-11-08 

8 . 30  A.M. 

0  .. 

2|  miles  N.N.W. 

Periya  Paar. 

7-2-08 

8-8.30  a.m. 

0  .. 

South  end. 

7-2-08 

8-8.30  a.m. 

6 

South  end. 

22-2-08 

8  A.M. 

0  . . 

— 

17-11-08 

5.30  p.m. 

0  .  . 

— 

18-11-08 

7.30  a.m. 

0  .  . 

1  mile‘W.  by  S. 

19-11-08 

12  noon 

0  .  . 

14  mile  N.  by  W. 

19-11-08 

5  P.M. 

0  .  . 

24  miles  N.W. 

20-11-08 

12  noon 

0  . . 

24  miles  N.  by  W. 

20-11-08 

5.30  p.m. 

0  .  . 

24  miles  W.S.W. 

22-11-08 

5.30  p.m. 

0  . . 

— 

23-11-08 

8  A.M. 

0  .  . 

South  shoal. 

Periya  Paar  KaraL 

9-4-07 

5-5.30  p.m. 

6 

— 

10-4-07 

8-8.30  a.m. 

0  . . 

— 

11-4-07 

8-8 . 30  a.m. 

6 

— 

17-11-08 

8 . 30  a.m. 

0  .  . 

— 

17-11-08 

12  noon 

0  .  . 

— 

Aripu  Paar  East. 

3-12-08 

8  A.M. 

0  .  . 

— 

North  Gheval  Paar. 

9-4-07 

8-8.30  a.m. 

6 

— - 

7-11-07 

4-4.30  p.m. 

0  . . 

— 

7-11-07 

. , 

4-4.30  p.m. 

5 

— 

19-11-07 

8-8 . 30  a.m. 

6 

— 

North-East  Gheval  Paar. 

6-11-07 

8-8.30  a.m. 

0  .  . 

— 

6-11-07 

8-8.30  a.m 

. .  5 

— 

6-11-07 

4-4.30  p.m. 

0  .. 

— 

7-11-07 

8-8 . 30  a.m. 

0  .. 

— ■ 

7-11-07 

8-8.30  a.m. 

5 

— 

20-11-07 

8-8.30  a.m. 

0  .  . 

— 
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Date. 

Time. 

Depth  in 
Fathoms 

Position. 

8-11-08 

7 . 30  a.m. 

of  Net. 

0  .  . 

27-11-08  . 

5.30  p.m. 

0  .  . 

— 

28-11-08  . 

7.30  a.m. 

0  . . 

— 

7-2-07 

Mid-East  Cheval  Paar . 

.  5-5.30  p.m.  ..  0  .. 

8-2-07 

8-8.30  a.m.  . . 

0  .  . 

— 

8-2-07 

12-12. 30  p.m. 

0  .. 

— 

8-2-07 

.  12-12.30  p.m, 

6  .  . 

— 

3-11-07 

4-4. 30  p.m.  .. 

0  .  . 

— 

4-11-07 

.  8-8.30  a.m.  . . 

0  .  . 

— . 

4-11-07 

8-8.30  a.m.  ., 

4  .  . 

— 

4-11-07 

4-4. 15  p.m.  .  , 

0  .  . 

— 

4-11-07 

4-4.15  p.m.  .. 

4  .. 

— 

5-11-07 

8-8. 30  a.m.  ., 

0  .  . 

— 

5-11-07 

.  8-8.30  a.m.  ., 

4  .. 

— ■ 

20-11-07  . 

4-4.30  p.m.  . 

0  .  . 

— 

21-11-07  . 

8-8.30  a.m.  . 

0  . .  East  side. 

3-2-08 

4-4. 30  p.m.  . 

0  .  . 

do. 

18-2-09 

7.30  a.m. 

0  .. 

— 

South-East  Cheval  Paar . 


6-2-07 

5-5.30  p.m.  . . 

0  .. 

— 

7-2-07 

8-8.30  a.m.  .  . 

0  . . 

— 

23-11-07 

8-8.30  a.m.  . . 

0  .  .  North  edge. 

16-2-09 

..  5.30  p.m. 

0  .  . 

— 

16-2-09 

..  5.30  p.m. 

6  .. 

— 

South  Cheval  Paar . 

19-2-09 

5  p.m. 

6  . . 

— 

20-2-09 

7  A.M. 

0  .. 

— 

20-2-09 

7  A.M. 

6  . . 

— 

South-West  Cheval  Paar. 

20-2-09 

. .  5 . 30  p.m. 

0  .  . 

— 

21-2-09 

7.30  a.m. 

6  .  . 

— 

21-2-09 

12  noon 

0  .  . 

— 

Mid-West  Cheval  Paar. 

22-1-07 

3 . 45-4  p.m.  . . 

6  .. 

— 

23-1-07 

8-9  A.M. 

6  .. 

— 

23-1-07 

..  12.30-1  p.m.. . 

6  .  . 

— 

23-1-07 

5-5 . 45  p.m.  .  . 

6  .  . 

— 

24-1-07 

.  .  8-9  A.M. 

0  .  . 

— 

24-1-07 

8-9  A.M. 

6  .  . 

— 

24-1-07 

..  12.30-1.30  P.M. 

0  .. 

— 
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Depth  in 

Date. 

Time. 

Fathoms 

Position. 

of  Net. 

25-1-07 

8-9  A.M. 

0  .  . 

West  edge. 

25-1-07 

8-9  A.M. 

..  8|  .. 

do. 

6-2-07 

12-12.30  p.m.  0  .. 

— 

9-2-07 

8-8.30  a.m. 

0  .  . 

— 

9-2-07 

8-8.30  a.m. 

6 

— 

30-3-07 

8-8.30  a.m. 

0  .  . 

— 

30-3-07 

8-8 . 30  a.m. 

6 

— 

30-3-07 

5-5.30  p.m. 

0  . . 

— 

30-3-07 

5-5.30  p.m. 

6 

— 

31-3-07 

8-8.30  a.m. 

0  .. 

— 

31-3-07 

8-8 . 30  a.m. 

6 

— 

31-3-07 

5-5. 30  p.m. 

6 

— 

1-4-07 

8-8 . 30  a.m. 

0  . . 

— 

1-4-07 

8-8.30  a.m. 

6 

— 

1-4-07 

5-5.30  p.m. 

6 

— 

2-4-07 

8-8.30  a.m. 

0  .  . 

— 

2-4-07 

8-8.30  a.m. 

6 

— 

6-2-08 

8-8.30  a.m. 

..  0  .. 

— 

West 

Cheval  Paar. 

28-11-07  .. 

8-8.30  a.m. 

0  .. 

— 

28-11-07  .. 

8-8.30  a.m. 

6 

— 

North-West  Cheval  Paar. 

4-2-OS 

4-4.30  p.m. 

0 

— 

• 

Mid-Chevctl  Paar. 

4-2-08 

8-8.30  a.m. 

0  .  . 

East  side. 

North-Central  Cheval  Paar. 

26-11-08  .. 

12  noon 

0  .. 

— 

26-11-08  .. 

5.30  p.m. 

0  .. 

— 

27-11-08  .. 

8  A.M. 

0  . . 

— 

Challai  Paar. 

1-2-08 

8-8.30  a.m. 

0  .  . 

— 

1-2-08 

4-4.30  p.m. 

0  .  . 

1  mile  west. 

2-2-08 

8-8.30  a.m. 

0  .  . 

do. 

3-2-08 

8-8.30  a.m. 

0  .. 

3  miles  west. 

Silavatturai  Paar. 

28-3-09 

12  noon 

0  .  . 

— 

Kondachi  Paar . 

21-10-0S  .. 

8  a.m. 

0  .  . 

— 

22-10-08  . . 

8-8.30  a.m. 

...  0  .  . 

— 

29-10-08  . . 

8  a.m. 

0 

Near  to. 
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Date. 

Depth  in 

Time. 

Fathoms 

Position. 

of  Net. 

Jaggerboom  Bank. 

22-2-00 

7  30  a.m. 

0  .  . 

— 

Moderagam  Paar. 

6-4-07 

5-5  30  p.m.  .. 

0  .. 

South. 

6-4-07 

5-5.30  p.m.  .. 

6  .  . 

do. 

7-4-07 

S-8.30  a.m.  .. 

0  .  . 

do. 

7-4-07 

8-8.30  a.m.  .. 

6  .  . 

do. 

28-11-07 

4-4 . 40  p.m.  . . 

0  .  . 

do. 

29-11-07 

8-8. 30  a.m.  .. 

0  .  . 

do. 

29-11-07 

S-S .  30  a.m.  . . 

5 

do. 

14-2-08 

4-4.30  p.m.  .  . 

6  .  . 

North  end. 

17-2-08 

4-4.30  p.m.  .. 

0  .  . 

do. 

14-2-09 

12  noon 

0  .  . 

North. 

14-2-09 

5.30  p.m. 

0  .  . 

do. 

15-2-09 

7.30  a.m. 

0  .. 

do. 

15-2-09 

5.30  p.m. 

0  .  . 

— 

15-2-09 

. , 

5.30  p.m. 

6  .  . 

— 

16-2-09 

7.30  a.m. 

0  .  . 

South. 

Old  Dutch  Jaggerboom  Bank . 

10-2-09 

. . 

5  p.m. 

0  .  . 

— 

10-2-09 

5  P.M. 

6  .  . 

— 

11-2-09 

7.30  a.m. 

0  .  . 

— 

11-2-09 

12  noon 

0  . . 

— 

Marichchukkaddi  Bay . 

10-2-07 

8-8.30  a.m.  .. 

0  .  . 

— 

11-2-07 

S-8.30  a.m.  .. 

0  .  . 

— 

12-2-07 

8-8.30  a.m.  .. 

0  .  . 

— 

13-2-07 

8-8 . 30  a.m.  . . 

0  .. 

— 

14-2-07 

7.30-8  a.m.  .. 

0 

— 

17-2-07 

7 . 30-8  a.m.  . . 

0  .  . 

— 

18-2-07 

7.30-8  a.m.  .. 

0  .  . 

— 

14-11-07 

3 . 45-4  p.m.  . . 

0  .  . 

— 

10-2-08 

S-8.30  a.m.  .. 

0  .  . 

2  miles  out. 

Kudritnalai  Paar . 

11-2-08 

10-10.30  a.m. 

0  .. 

— 

Dutch  Moderagam  Paar. 

27-1-07 

5 . 30-6  p.m.  .  . 

6  .. 

— - 

28-1-07 

8-S.  30  a.m.  . . 

6  .. 

— 

28-1-07 

12-12. 30  p.m. 

0  .  . 

— 

28-1-07 

12-12.30  p.m. 

6  .  . 

— . 

28-1-07 

5-5. 30  p.m.  .. 

0  .  . 

— 

28-1-07 

5-5.30  p.m.  .. 

6  .  . 

— 

29-1-07 

8-8. 30  a.m.  .. 

0  .  . 

— 

29-1-07 

8-8 . 30  a.m.  . . 

6  . . 

— 

20-2-07 

7 . 30-8  a.m.  . . 

0  .. 

— 
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Date. 

Time. 

Depth  in 
Fathoms 

Position. 

20-2-07 

7 . 30-8  a.m.  . . 

of  Net. 

6  .. 

20-2-07 

..  5-5.30  p.m.  .. 

6  .. 

— 

21-2-07 

..  5-5.30  p.m.  .. 

0  .. 

— 

21-2-07 

5-5.30  p,m.  .. 

6  .. 

— 

22-2-07 

8-8.30  a.m.  .. 

0  .. 

— 

22-2-07 

. .  8-9  A.M. 

0  .. 

— 

22-2-07 

..  5-5.30  p.m.  .. 

0  .  . 

— 

22-2-07 

5-5 . 30  p.m.  .  . 

6  . . 

— 

23-2-07 

. .  8-9  a.m. 

6  .  . 

— 

23-2-07 

..  5-5. 30  p.m.  .. 

0  .  . 

— 

24-2-07 

8-8.30  a.m.  .. 

0  . . 

— 

24-2-07 

..  8-8.30  a.m.  .. 

6  .  . 

— 

24-2-07 

12-12.30  p.m. 

0  .  . 

— 

24-2-07 

..  5-5.30  p.m.  .. 

0  .  . 

— 

24-2-07 

..  5-5.30  p.m.  .. 

6  .  . 

— 

25-2-07 

.  .  8-8 . 30  a.m.  . . 

0  .  . 

— 

25-2-07 

..  5-5.30  p.m.  .. 

0  .  . 

— 

25-2-07 

..  5-5.30  p.m.  .. 

6  .  . 

— 

26-2-07 

..  8-8.30  a.m.  .. 

0  .  . 

— 

26-2-07 

. .  5-5 . 30  p.m.  . . 

0  .  . 

— 

26-2-07 

. .  5-5 . 30  P.M.  . . 

6  .  . 

— 

27-2-07 

.  .  8-8.30  a.m.  . . 

6  .. 

— 

27-2-07 

..  5-5.30  p.m.  .  . 

0  .  . 

— 

27-2-07 

..  5-5.30  p.m.  .. 

6  .  . 

— 

28-2-07 

8.8.30  a.m.  .  . 

0  .  . 

— 

28-2-07 

..  5-5. 30  p.m. 

0  .  . 

— 

1-3-07 

8-8 . 30  a.m.  . , 

0  .  . 

— 

1-3-07 

8-8 . 30  a.m.  . 

6  .  . 

— 

1-3-07 

..  5-5. 15  p.m. 

0  .  . 

— 

2-3-07 

5—5 . 15  p.m.  . 

0  .  . 

— 

2-3-07 

..  5-5.15  p.m.  . 

6  .. 

— 

3-3-07 

..  8-8. 30  a.m.  . 

6  .  . 

— 

9-2-09 

7  A.M. 

0  .  . 

— 

10-2-09 

12  noon 

0  .. 

H  mile  to  the  east, 

10-2-09 

. .  12  noon 

6  .  . 

do. 

13-2-09 

7.30  a.m. 

6  .  . 

Old  Dutch  site. 

14-11-06 

Karaitivu  Paar . 

. .  9  A.M.  .  .  0 

14-11-06 

. .  9  A.M. 

.  6 

— 

26-1-07 

..  12-12. 30  p.m. 

0  .  . 

— 

29-1-07 

..  5-5.30  p.m.  . 

0  . . 

— 

30-1-07 

..  12-12. 30  p.m. 

0  . . 

— 

30-1-07 

..  5-5. 30  p.m.  . 

6  .  . 

— 

31-1-07 

8-8.30  a.m.  . 

0  .  . 

— 

31-1-07 

12-12. 30  p.m. 

6  .  . 

— 

4-3-07 

..  5-5. 30  p.m.  . 

0  .  . 

— 

4-3-07 

..  5-5.30  p.m.  . 

6  . . 

— 

5-3—07 

8-8.30  a.m.  . 

0  .. 

— 
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Depth  in 

Date. 

Time. 

Fathoms  Position. 

of  Net. 

5-3-07 

.  8-8.30  a.m.  . 

6  .  . 

— 

5-3-07 

.*  5-5. 30  p.m.  . 

0  .  . 

— 

5-3-07 

.  5-5 . 30  p.m.  . 

6  .  . 

— 

6-3-07 

.  8-8.30  a.m.  . 

0  .  . 

— ■ 

6-3-07 

.  5-5 . 30  p.m.  . 

6  .  . 

— 

8-3-07 

8-8. 30  a.m.  . 

0  .  . 

— - 

8-3-07 

.  8-8 . 30  a.m.  . 

6  .  . 

— 

14-3-07 

5-5. 30  p.m.  . 

0  .  . 

— 

14-3-07 

5-5 . 30  p.m.  . 

0  .. 

— 

15-3-07 

.  S-8 . 30  a.m.  . 

0  .  . 

— 

15-3-07 

.  5-5 . 30  p.m.  . 

6  . . 

— 

16-3-07 

8  a.m. 

0  . . 

— 

16-3-07 

.  8  a.m. 

0  .. 

— 

18-3-07 

5-5 . 30  p.m.  . 

0  .  . 

— 

19-3-07 

8  A.M. 

6  .  . 

— 

20-3-07 

8-8.30  a.m.  . 

0  .  . 

— 

20-3-07 

.  5-5 . 30  P.M.  . 

6  .  . 

- 

21-3-07 

8-8 . 30  a.m.  . 

0  .  . 

— 

21-3-07 

.  8-8 . 30  p.m.  . 

6  .  . 

— 

21-3-07 

5-5 . 30  p.m.  . 

0  .  . 

— 

14-2-08 

.  4-4. 30  p.m.  . 

0  .  . 

— 

14-2-08 

.  4-4 . 30  P.M.  . 

6  .  . 

— 

15-2-08 

.  8-8.30  a.m.  . 

0  .  . 

— 

7-2-09 

.  7  A.M. 

0  ..  2|  miles 

j  to  the  eastward. 

Karaitivu  Shoal ,  North  End . 

1-11-07 

.  4-4. 30  p.m.  . 

0  .  . 

— 

1-11-07 

.  4-4.30  p.m.  . 

4  .  . 

— 

2-1 1-07 

.  8-8 . 45  a.m.  . 

0  .  . 

— 

2-11-07 

8-8.45  a.m.  . 

4 

— 

2-11-07 

4-4.45  p.m.  . 

0  .  . 

— 

2-11-07 

.  4-4.45  P.M.  . 

4  .. 

— 

Alanturai  Paar. 

2-1-07 

.  8-8 . 30  a.m.  . 

0  .  . 

— 

2-1-07 

.  8-8 . 30  a.m.  . 

6 

— 

2-1-07 

.  12-12. 30  p.m. 

0  .  . 

— 

1-2-07 

.  8-8 . 30  a.m.  . 

0  .  . 

— 

1-2-07 

.  12-12. 30  p.m, 

0  .  . 

— 

1-2-07 

.  12-12.30  p.m. 

6  .  . 

— 

1-2-07 

.  5-5. 30  p.m.  . 

0  .  . 

— 

1-2-07 

.  5-5 . 30  p.m.  , 

6 

— 

2-2-07 

5-5 . 30  p.m.  . 

0  .  . 

— 

3-2-07 

.  8-8. 30  a.m.  . 

6  .  . 

— 

12-3-07 

.  5-5 . 30  p.m.  . 

6 

— • 

13-3-07 

.  5-5.30  p.m.  . 

0  .  . 

— 

13-3-07 

.  5-5.30  p.m.  . 

6 

— ■ ■ 

14-3-07 

.  8-8.30  a.m.  . 

0  . . 

— 

14-3-07 

.  8-8 . 30  a.m.  , 

6 

— 
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Depth  in 

Date. 

Time, 

Fathoms 

Position. 

of  Net. 

27-3-07 

8-8 . 30  a.m.  . . 

0  .  . 

— 

27-3-07 

8-8 . 30  a.m.  .  . 

6  .  . 

— 

27-3-07 

5-5 . 30  p.m.  . . 

6  .  . 

— 

28-3-07 

8-8 . 30  a.m.  .  . 

0  .  . 

— 

28-3-07 

5-5. 30  p.m.  .. 

0  .  . 

— 

13-4-07 

5-5. 30  p.m.  .. 

0  .  . 

— . 

13-4-07 

5-5.30  p.m.  .. 

6  .. 

— 

14  4-07 

8-8. 30  a.m.  .. 

0  .  . 

— 

14-4-07 

8-8 . 30  a.m.  . . 

6  .  . 

— 

1 6-4-07 

5-5.30  p.m.  .. 

0  .  . 

— 

17-4-07 

8-8 . 30  a.m.  .  . 

0  .  . 

— 

17-4-07 

5-5 . 30  p.m.  .  . 

0  .  . 

— 

18-4-07 

8-8.30  a.m.  .. 

0  .  . 

— 

18-4-07 

5-5 . 30  p.m.  . . 

6  .  . 

— 

19-4-07 

8-8.30  a.m.  .. 

6  .  . 

— 

1-2-09 

7 . 30  a.m. 

0  .  . 

— 

1-2-09 

12.30  p.m. 

0  .  . 

— 

4-2-09 

5.30  p.m. 

0  .  . 

— 

5-2-09 

12  noon 

0  .  . 

— 

8-2-09 

7  a.m. 

0  .  . 

4  mile  to  the  north. 

8-2-09 

12  noon 

0  . . 

do. 

Muttuvaratu  Paar . 

19-11-06 

— 

0  .  . 

— ■ 

20-11-06 

— 

6  .  . 

— 

21-11-06 

— 

0  .  . 

— 

22-11-06 

— 

0  .. 

— 

5-2-07 

12-12.30  p.m. 

0  .  . 

— 

(?)-2-07 

12-12.30  p.m. 

(?)  .. 

— 

22-3-07 

5-5.30  p.m.  .. 

6  .  . 

— 

23-3-07 

8-8. 30  a.m.  .. 

6  .  . 

— 

26-3-07 

8-8. 30  a.m.  .. 

0  .  . 

— 

18-2-08 

8-8. 30  a.m.  .. 

0  .  . 

North  end. 

18-2-08 

8-8.30  m. a.  .. 

6  .. 

do. 

27-1-09 

7 . 30  a.m. 

0  .  . 

— 

27-1-09 

9.30  a.m. 

0  .  . 

— 

27-1-09 

5.30  p.m. 

0  .  . 

— 

28-1-09 

12  noon 

0  .  . 

— 

28-1-09 

5.30  p.m. 

0  .  . 

14  mile  to  the  east. 

29-1-09 

7 . 30  a.m. 

0  .  . 

do. 

Donnan's  Muttuvaratu  Paar . 

3-2-09 

7.30  a.m. 

0  .  . 

— 

3-2-09 

12  noon 

0  .  . 

North  end. 

Hamilton" s  Muttuvaratu  Paar. 

1-2-09 

5.30  p.m. 

0  .  . 

— 

2-2-09 

12.30  p.m. 

0  .  . 

— 

4-2-09 

7.30  a.m. 

0  ... 

14  mile  to  the  west. 

4-11-09 

. . 

12  noon 

0  .  . 

do. 
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Depth  in 

Date. 

Time. 

Fathoms  Position. 

of  Net. 

5-2-09 

. .  5  P.M. 

0  ..  1 J  mile  to  tho  east. 

6-2-09 

7  A.M. 

0  .  .  do. 

6-2-09 

12  noon 

0  do. 

Krusadai  Paar. 

14-11-06 

(?) 

..  6  ..  — 

17-11-06 

(?) 

..  1  ..  — 

19-11-06 

(?) 

..  1  ..  — 

25-11-07 

8-8. 30  a.m. 

0  ..  — 

25-11-07 

. .  8-8 . 30  a.m. 

. .  5  .  .  — 

26-11-07 

..  8-8.30  a.m. 

0  ..  — 

26-11-07 

4-4. 30  p.m. 

5  . .  West  side. 

27-11-07 

8-8. 30  a.m. 

5  . .  do. 

15-2-08 

4-4 . 30  p.m. 

.  .  0  .  .  — 

15-2-08 

..  4-4.30  p.m. 

..  6  ..  — 

16-2-08 

8-8. 30  a.m. 

..  0  ..  — 

16-2-08 

4-4. 30  p.m. 

0  .  .  South  side. 

17-2-08 

8-8.30  a.m. 

0  .  .  do. 

Dutch  Bay  Spit. 

30-1-09 

5  P.M. 

0  . .  4J  miles  north. 

31-1-09 

..  7.30  a.m. 

0  . .  do. 

31-1-09 

12  noon 

•0  . .  4J  miles  west. 

Talaivillu  Paar .  ' 

4-3-09 

..  5.30  p.m. 

0  ..  — 

5-3-09 

7.30  a.m. 

0  ..  — 

5-3-09 

. .  5.30  a.m. 

..  6  ..  — 

Navakkaduwa  Paar . 

5-3-09 

..  5. 30  p.m. 

. .  0  . .  — 

6-3-09 

7.30  a.m. 

0  ..  — 

Jokenpiddi  Paar. 

11-3-09 

. .  7.30  a.m. 

..  0  ..  — 

11-3-09 

. .  7.30  a.m. 

..  6  ..  — 

Karkopanni  Paar . 

7-3-09 

7.30  a.m. 

..  0  ..  — 

Chilaw, 

9-3-09 

..  5.30  p.m. 

0  ..  — 

Nadalaikula  Paar. 

4-3-09 ' 

7.30  a.m. 

..  0  ..  — 

4-3-09 

. .  7.30  a.m. 

6  ..  — 

Bar  Reef . 

29-1-09 

. .  5  p.m. 

0  . .  2 J  miles  north . 

30-1-09 

. .  7.30  a.m. 

0  ..  — 

_ 

12  noon 

..  0  ..  — 

2  M 


6(10)13 


o  o 
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Explanation  of  Plates. 

Plate  XVII. 

1.  Undinula  vulgaris  (Dana),  var.  .  .  Left  posterior  thoracic 

margin,  lateral  view. 

2.  Undinula  vulgaris  (Dana),  var.  .  .  Left  posterior  thoracic 

margin,  dorsal  view. 

3.  Acrocalanus  similis ,  sp.  nov.  .  .  3rd  leg. 

4.  Acrocalanus  similis ,  sp.  nov.  . .  ?,  4tli  leg. 

5.  Acrocalanus  similis ,  sp.  nov.  .  .  <J,  5th  leg.. 

6.  Scolecithricella  pearsoni ,  sp.  nov. .  .  $,  dorsal  view. 

7.  Scolecithricella  pearsoni ,  sp.  nov,  . .  9>  1st  leg. 

PZaZe  IFPI. 

1.  Scolecithricella  pearsoni ,  sp.  nov. .  .  $,  2nd  leg. 

2.  Scolecithricella  pearsoni ,  sp.  nov. .  .  $,  3rd  leg. 

3.  Scolecithricella  pearsoni ,  sp.  nov. . .  $,  5th  leg.. 

4.  Scolecithricella  pearsoni ,  sp.  nov. .  .  $,  5th  pair  of  legs. 

5.  G entropages  trispinosus 9  sp.nov. ..  9?  lateral  view. 

6.  C entropages  trispinosus ,  sp.  nov. .  .  $,  1st  antenna. 

7.  Gentropages  trispinosus ,  sp.  nov. . .  2nd  leg. 

8.  Gentropages  trispinosus ,  sp.  nov. .  .  $,  5th  leg. 

PZaZe  XIX. 

1.  Acartia,  amboinensis ,  Carl 

2.  Acartia  amboinensis ,  Carl 

3.  Acartia  amboinensis ,  Ca^l 

4.  Acartia  amboinensis ,  Carl 

5.  ^.carZm  amboinensis ,  Carl 

6.  Acartia  amboinensis ,  Carl 

7.  Acartia  amboinensis ,  Carl 

8.  ^4carZZo  southwelli ,  sp.  nov. 

9.  southwelli9  sp.  nov. 

PZaZe  XX. 

1.  Acartiella  kcmpi>  gen.  nov. ;  sp.  nov.  $,  lateral  view. 

2.  Acartiella  kempi,  gen.  nov. ;  sp.  nov.  1st  antenna. 

3.  Acartiella  kempi ,  gen.  nov. ;  sp.  nov.  (j,  1st  antenna. 

4.  Acartiella  kempi ,  gen.  nov. ;  sp.  nov.  $,  2nd  leg. 

5.  Acartiella  kempi,  gen.  nov. ;  sp.  nov.  5th  pair  of  legs. 

Plate  XXI. 

Labidocera  pavo ,  Giesbrecht  .  .  <J,  dorsal  view. 

Labidocera  pavo9  Giesbrecht  .  .  <?,  grasping  antenna. 

Labidocera  pavo ,  Giesbrecht  .  .  <J,  5th  pair  of  legs. 

Acartiella  kempi ;  gen.  nov.  ;  sp.  nov.  $,  5th  pair  of  legs. 
Tortanus  gracilis  (Brady)  .  .  5th  pair  of  legs. 

Tortanus  forcipatus  (Giesbrecht)  .  .  (J,  5th  pair  of  legs. 


1. 

2. 

3. 

4. 


.  .  $,  lateral  view. 

.  .  $,  abdomen,  dorsal 
view. 

.  .  $,  1st  antenna,  basal 
joints. 

.  .  $,  Maxilliped. 

.  .  $,  1st  leg. 

.  .  ?,  3rd  leg. 

.  .  $,  5th  leg. 

.  .  <J,  5th  pair  of  legs. 

.  .  ?,  5th  leg. 


Plate  XVII 
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Life  colors,  according  to  Dr.  IT.  M.  Smith,  Might  brown  above; 
belly  cream  color.” 

The  young ,  as  shown  by  a  specimen  in  our  collection  from  Shikoku 
(U.SiN.M.  No.  31850)  only  155  mm.  in  total  length,  is  essentially  as 
the  adult ;  the  ground  color,  however,  is  darker  and  there  are  two 
distinct  series  of  numerous  roundish,  pale,  dark-edged  dots,  located 
on  the  fifth  and  sixth  scale-rows  on  each  side. 

Variation. — A  noteworthy  variation  in  this  species  is  the  occasional 
joining  of  the  parietal  to  one  of  the  supralabials,  noteworthy  particu¬ 
larly  because  it  was  the  condition  found  in  Boie?s  type.  In  two  of 
our  specimens  (Xo.  30730,  from  Iviusiu,  and  Xo.  34028,  from  Mount 
Fuji)  the  contact  is  between  the  parietal  and  the  sixth  supralabial 
behind  the  first  temporal,  and  in  another  specimen  (Xo.  34029)  there 
is  such  a  contact  on  one  side.  The  number  of  preoculars  varies  to 
some  extent,  but  one  is  the  normal  number,  not  a  single  specimen  of 
the  22  before  me  having  more.  Strauch,  on  the  other  hand,  found 
two  out  of  four  specimens.  Altogether,  his  series  was  extraordinarily 
variable,  as  their  postoculars  varied  between  two,  three,  and  two  and 
three,  while  the  supralabials  showed  the  unusual  variation  of  coa¬ 
lescing  to  the  extent  of  being  reduced  to  six,  or  even  five.  Wc  have 
12  with  three  postoculars,  4  with  two  and  3,  and  3  with  two, 
while  all  have  7  supralabials  except  three,  which  have  8  on  one  side, 
and  one  (Xo.  34034a)  which  has  8  on  both  sides.  This  additional 
labial  is  interpolated  in  front  of  the  eye,  and  in  one  of  the  specimens 
the  interpolation  occurs  on  both  sides,  but  the  normal  number  of  7 
is  restored  on  one  side  by  the  coalescing  of  two  labials  behind  the  eye.° 

Remarks. — The  relationship  of  this  species  to  Natrix  Icltasiensis, 
from  Assam,  and  A7,  craspedogaster ,  from  Fokien,  has  been  alluded  to 
above  (p.  264).  It  is  not  only  shown  in  the  unmistakable  pattern  of 
the  upper  lip  and  its  continuation  in  the  nuchal  crescent,  but  also  in 
the  postparietal  median  light  streak  and  in  the  series  of  white  spots 
on  the  body  of  A7,  craspedogaster  and  the  young  Ar.  vibahiri  described 
above  (p.  268).  About  the  relationships  with  AT.  pryeri ,  see  under  the 
latter  species  (p.  286). 

Habitat. — Common  thoughout  Japan  from  Iviusiu  to  Yezo.  Doctor 
Xozawa  has  informed  me  that  it  occurs  in  the  latter  island,  but  he 
has  sent  no  specimen  as  yet.  Numerous  specimens  from  the  neigh¬ 
borhood  of  Tokyo,  Yokohama,  and  Nagasaki  are  in  the  various 
museums,  as  well  as  some  from  Kobe,  Miyazaki,  and  other  places. 

Outside  of  Japan  it  has  been  found  in  the  Russian  Coast  Province 
from  Possiet  Bay,  on  the  Korean  frontier  (Mils.  St.- Petersburg),  to 
Vladivostok  (Hamburg  Mus.  No.  2170)  and  Ivhabarovka,  at  the 
junction  of  the  Ussuri  with  the  Amur  (Brit.  Mus.).  In  1885  Jouy 


a  For  further  variations  see  Wall,  Proc.  Zool.  Soc.  London.  1905,  II,  p.  513. 
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NATRIX  TIGRINAa  (Boie). 

YAMA  GAMISHI. 

Plate  N1N. 

1826.  Tropidonotus  tigrinus  Boie,  Isis,  1826,  p.  205  (type -locality,  Japan; 
Blomhoff,  collector);  Bijdr.  Natuurk.  Wetensch.,  II,  Pt.  1, 1827,  p.  250.— Tem- 
mixck  and  Schlegel,  Fauna  Japon.,  Rept.,  1837,  pp.  85,  139;  Ophid.,  pi.  iv& 
(Japan.) — Schlegel,  Phys.  Serp.,  II,  1837,  p.  315  (Japan). — Guenther,  Cat. 
Colubr.  Sn.  Brit.  Mus.,  1858,  p.  71  (part:  Japan);  Rept.  Brit.  India,  1864,  p.  271 
(part:  Japan). — Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  110 
(Yokohama);  1876,  p.  379  (Tokyo,  Nagasaki). — Strauch,  Mem.  Acad.  Sci. 
St.  Petersb.  (7),  XNI,  no.  4,  1873,  pp.  176,  277  (part:  Japan)/ — Hilgendorf, 
Mitth.  Deutsch.  Ges.  Ost-Asiens,  I,  heft  10,  1876,  p.  30  (Tokyo);  Sitz.  Ber. 
Naturf.  Fr.  Berlin,  1880,  p.  115  (Tokyo). — Boulexger,  Cat.  Snakes  Brit.  Mus., 
I,  1893,  p.  249  (part:  Kobe),  III,  1896,  p.  607  (Sliimabara). — Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V.,  1891;  p.  239  (not  in  Yezo). — Okada,  Cat.  Vert. 
Jap.,  1891,  p.  68  (Tokyo;  Nikko;  Osaka;  Suwo;  Awachi;  etc.). — Boettger, 
Ivat.  Sehl.  Mus.  Senckenberg,  1898,  p.  25  (part:  Nikko;  Yokohama;  Yezo). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  99  (Japan);  1905,  II,  p.  513  (Yaku  I., 
Tanega  I.). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  no. 
1,  1905,  p.  222  (Nagasaki;  Unzen). — Amphicsma  tigrinum  Dumeril  and  Bib- 
ron,  Erpet.  Gen.,  VII,  Pt.  1,  1854,  p.  732  (Japan.) — Bleeker,  Natuurk. 
Tijdschr.  Nederland.  Indie,  XVI,  1858,  p.  204  (Japan). — Hallowell,  Proc. 
Phila.  Acad.,  1860,  p.  499  ([Simoda]  Hondo). 

Description  (figs.  242-243). — Adult  male;  U.S.N.M.  No.  31846; 
Sendai,  province  of  Satsuma,  Kinski;  June  4,  1903;  Dr.  II.  M.  Smith, 
collector.  Rostral  much  broader  than  high,  well  visible  from  above; 
internasals  somewhat  smaller  than  prefontals,  truncate  in  front,  the 
suture  with  rostral  slightly  longer  than  the  suture  of  rostral  with 
first  supralabial;  prefront als  in  contact  with  supraoculars;  frontal 
much  broader  than  supraoculars,  about  as  long  as  its  distance  from 
tip  of  snout  and  as  interparietal  suture;  parietals  about  as  long  as 
distance  of  eye  from  tip  of  snout;  nostril  lateral,  large,  between  two 
nasals,  of  which  the  posterior  is  higher  than  the  anterior;  loreal 
pentagonal,  as  high  as  long;  two  preoculars,  the  upper  not  in  contact 
with  frontal;  three  postoculars;  temporals  1+2,  those  of  the  second 
row  being  abnormally  fused  oh  the  left  side  ;  7  supralabials,  fifth  and 
sixth  largest,  fourth  and  fifth  entering  eye;  5  lower  labials  in  con¬ 
tact  with  anterior  chin-shields,  which  are  considerably  shorter  than 
posterior;  19  rows  of  long,  narrow,  strongly  keeled  scales,  each  with 
two  large  oval  apical  pits  same  distance  from  the  tip;  161  ventrals; 
anal  divided;  83  pairs  of  subcaudals.  Color  (in  alcohol)0  above  tawny- 

a  Signifying  tiger-like,  probably  with  reference  to  the  red  and  black  spots  on  the  sides. 
According  to  von  Siebold  this  species  is  in  Japan  also  called  Torano  Kuchinaha ,  and 
according  to  von  Martens,  Torasuhcbi ,  both  meaning  tiger  snake. 

&  Reproduced  in  this  work  on  Plate  XIX. 

cIn  life,  according  to  Dr.  H.  M.  Smith,  these  snakes  are  “greenish  above,  with 
black  and  orange  blotches  intermingled;  head  greenish  above;  belly  slate  color.” 
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the  53  specimens  examined  by  me  for  this  character  have  two,  except 
one,  in  which  they  are  fused  on  one  side,  and  two  which  have  three 
preoculars  on  one  side.®  The  temporals  are  almost  always  1  -f  2, 
though  one  of  our  specimens  (No.  73S &a)  has  2+2  on  one  side.5  On 
the  other  hand,  the  postoculars  vary  between  3  and  4  and  sometimes 
only  2;  in  our  large  series  there  are  only  three  specimens  which  have 
4  postoculars  on  both  sides,  and  eight  which  have  4  on  one  side,  but 
Hilgendorf  c  found  3  and  4  in  about  even  proportion,  viz,  23  with  3 
and  2S  with  4  on  both  sides,  and  7  with  3  and  4  unsymmetrically 
(unless  his  statement  involves  some  misprint,  for  instance,  S  instead 
of  28). 

The  coloration  and  markings,  however,  are  very  variable,  espe¬ 
cially  the  size  and  arrangement  of  the  black  spots  and  the  amount  of 
black  on  the  underside.  In  the  latter  respect  specimens  vary  without 
regard  to  locality  between  almost  solid  black  and  uniformly  greenish 
white.  The  upper  surface  is  often  so  dark  that  the  dorsal  blotches 
can  be  made  out  only  with  difficulty,  but  in  most  cases  the  orange-’ 
colored  spots  occupying  the  second,  third,  and  fourth  scale  rows  on 
each  side  are  very  conspicuous.  The  orange  color  is  confined  to  the 
base  and  lateral  margins  of  the  scales,  the  median  portion  and  tip 
being  blackish,  forming  linear  spots  within  the  bright  area. 

The  few  Korean  specimens  examined  by  me  have  the  dorsal 
blotches  less  differentiated  and  scarcely  alternating  with  the  lateral 
ones,  thus  forming  more  or  less  continuous  crossbars  and  approaching 
what  appears  to  be  the  common  coloration  of  northern  specimens  of 
Natrix  lateralis. 

Habitat.  —This  species,  as  here  restricted,  is  confined  to  Japan  and 
southern  Korea,  being  represented  in  the  coast  regions  of  the  main¬ 
land  by  a  closely  allied  form  described  hereafter. 

The  only  definite  locality  of  this  species  in  Korea  is  Fusan,  whence 
we  have  a  specimen  collected  by  Jouy.  Two  other  specimens  from 
Korea  have  also  been  examined  by  me,  but  their  exact  locality  is 
uncertain,  though  probably  either  Fusan  or  Seoul. 

The  tiger  snake  seems  to  be  common  in  Iviusiu  and  Hondo.  Blom- 
hoff,  Siebold,  and  Buerger  collected  numerous  specimens  in  the 
neighborhood  of  Nagasaki;  von  Martens  obtained  it  for  the  Berlin 
Museum  in  Nagasaki,  Yokohama,  and  Tokyo;  British  Museum  has 
specimens  from  Kobe  collected  by  the  Challenger  expedition  and  from 

a  One  specimen  (No.  33994)  has  the  lower  preocular  on  both  sides  fused  with  the 
loreal  which  thus  enters  the  eye.  Dr.  Wall  has  examined  three  specimens  with  the 
loreal  confluent  with  the  postnasal  on  both  sides,  and  one  similarly  abnormal  on  one 
side. 

b  No.  33999  has  a  small  abnormal  scale-like  shield  separated  off  from  the  upper 
anterior  edge  of  the  first  temporal  and  not  reaching  the  second. 

cSitz.  Ber.  NatuU  Br.  Berlin,  1880,  p.  115. 
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NAMES  OF  PAARS. 

I.  Anaivilundan. 

II.  Nadukudda. 

III.  Koopay. 

IV.  Vankalai. 

V.  Old  Dutch. 

VI.  Outer  Vankalai 

VII.  Periya  Karai. 

VIII  Periya. 

IX.  Arippu. 

X.  KalitidaL 

XI.  Cheval. 

XII.  Challai. 

XIII.  Silavatturai. 

XIV.  Kondachi. 

XV.  Jaggerboom  Bank. 

XVI.  Moderagam. 

XVII.  Old  Dutch  Jaggerboom  Bank. 
XVIII.  Old  Dutch  Moderagam. 

XIX.  Kudrimalai. 

XX.  Alanturai. 

XXI.  Hamilton’s  Muttuvaratu. 

XXII.  Krusadai. 

XXIII.  Donnan’s  Muttuvaratu. 

XXIV.  Talaivillu. 

XXV.  J  okenpiddi. 
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Map  of  the  Gulf  of  Mannar. 


List  of  specimens  of  Natrix  tigrina. 
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NATRIX  TIGRINA  LATER ALIS  a  (Berthold). 

185S.  Tropidonotus  tigrinus  Guenthek,  Cat.  Colubr.  Sn.  Brit.  M us.,  p.  71  (part: 
Ningpo,  China);  Kept.  Brit.  India,  ]>.  271  (]>art:  northern  China); 

Ann.  Mns.  Zool.  St.  Potersbourg,  I,  1890,  p.  205  (Huihsien,  prov.  Kansu, 
Ghina). — Straucii,  Mom.  Acad.  St.  Potersbourg  (7),  XXI,  no.  4,  1873,  p. 
176  (part:  Strelok,  Bay  of  Peter  the  Great,  Amurland). — Giglioli  and 
Salvadori,  Proc.  Zool.  Soc.  London,  1887,  p.  594  (Olga  Bay;  Gensan). — 
Boi  lenger,  Ann.  Mag.  Nat.  Hist.  (G),  V,  Feb.,  1890,  p.  139  (Gensan, 
Korea);  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  249  (part:  Gensan;  Chefu; 
Peking;  Ningpo;  Kiukiang;  Hainan);  III,  189G,  p.  G07  (part:  Chefu); 
Proc*.  Zool.  Soc.  London,  1899,  p.  1G4  (Fokien). — Boettger,  Ber.  Senck- 
enberg.  Xaturf.  Ges.,  1894,  p.  139  (Lueshan  Mts.,  Kiukiang,  China);  p.  14G 
(Delanshan,  near  Ningpo);  p.  149  (Weihaiwei  and  Chefu);  Ivat.  Schl.Mus. 
Senckenberg.,  1898,  p.  25  (part:  northern  China). — Wall,  Proc.  Zool.  Soc. 
London,  1903,  p.  80  (Yangtse  Valley).  Werner,  Abb.  Bayer.  Akad. 
Wiss.  (Muenchen),  II  lvlasse,  XXII,  Pt.  2, 1904,  p.354  (Hankow).— Nikol¬ 
ski,  Zap.  Ini]).  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  222 
(part:  Hongkong:  Possiet  Bay;  etc.). — Amphicsma  tigrinum Stone,  Proc. 
Phila.  Acad.,  1899,  p.  184  (Peking;  northern  Pechili). 

1859.  Tropidonotus  lateralis  Berthold,  Nachrichten  Ges.  Wiss.  Goettingen,  1859, 
p.  ISO  (type-locality,  China;  type  in  Goettingen  Mus.). — Jan,  Icon.  Ophid., 
livr.  25,  18G7,  pi.  v,  fig.  1  (Bangkok,  Siam). 

1862.  Tropidonotus  oricntalis  Guenther,  Proc.  Zool.  Soc.  London,  1S61,  p.  391 
(type-locality,  Peking;  types  in  Brit.  Mus.;  Swinhoe.  collector);  Ann. 
Mag.  Nat.  Hist.  (3),  IX,  Jan.,  1862,  p.  59,  pi.  ix,  fig.  3. — Strauch,  in 
Przewalski  s  Mongol iya  i  Strana  Tangutov,  III,  1876,  p.  48  (Ordos; 
Peking). 

A  glance  at  tlie  list  of  specimens  and  their  scale  formulas  under 
X.  tigrina  (p.  276)  and  the  present  form  (p.  280)  is  suflicient  to  show 
that  the  latter  is  separable  from  the  former  by  the  lower  number  of 
scutes  covering  the  underside  of  the  body.  There  is  not  a  very  great 
difference  in  the  number  of  vent  nils  (average  160.5  ventrals  in  62 
X.  tigrina ,  and  155.6  in  20  X.  lateralis)  but  the  subcaudals  are  much 
more  numerous  in  the  Japanese  form  than  in  the  Chinese.  Thus  in 
54  specimens  of  the  former  they  range  between  66  and  S5,  while  in 
IS  specimens  of  the  latter  between  53  and  64,  thus  leaving  a  percep¬ 
tible  gap  between  those  two  series.  The  sum  of  ventrals  and  sub¬ 
caudals  in  doubtful  cases  will  assist  in  identifying  these  specimens, 
for  I  find  that  in  the  above  series  the  total  number  of  scutes  in  X.  tigrina ■ 
varies  between  227  and  248,  and  in  X  lateralis  between  206  and  224, 
the  difference  between  the  extremes  in  the  former  being  21  and  in  the 
latter  18.  The  average  between  thesg  two  series,  236.1  for  X .  tigrina 
and  215.2  for  X.  lateralis ,  therefore,  is  probably  very  nearly  exact. 

While  there  is  thus  a  small  gap  in  the  formulas  available,  it  can 
hardly  be  doubted  that  larger  series  would  bridge  it,  and  in  view  of 
the  exceedingly  close  relationship  of  the  two  forms  and  their  ranges 
unquestionably  meeting  in  Korea,  it  is  thought  best  to  use  a  trinomi- 
nal  appellation  for  one  of  them.  According  to  present  usage  and 

°  Signifying  Lateral,  referring  to  the  spots  on  the  sides. 
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the  various  codes  of  nomenclature,  the  last-named  form  receives  the 
trinominal;  thus  in  this  case  the  Chinese  form  becomes  Xatrix  tigrina 
lateralis. 

In  the  above  discussion  I  have  made  no  reference  to  a  specimen  in 
the  Imperial  Museum,  Ueno  Park,  Tokyo  (No.  20),  alleged  to  have 
been  collected  at  Naha,  Okinawa  Shima.  As  already  mentioned 
under  X.  tigrina ,  this  locality  is  so  unsupported  by  other  evidence 
that  one  is  justified  in  suspecting  a  mistake  in  labeling.  This  speci¬ 
men,  according  to  the  count  which  I  made  while  in  Tokyo  in  1S95,  has 
163  ventrals  and  64  subcaudals  —showing  the  minimum  in  the  above- 
mentioned  series  of  Japanese  specimens.  It  is  otherwise  identical 
with  specimens  of  the  tiger  snake  collected  around  Tokyo,  and  I  have 
but  little  doubt  that  it  is  a  Japanese  specimen  of  X.  tigrina ,  with  a 
minimum  number  of  scutes,  if  my  count  was  really  correct. 

There  is  no  specimen  of  this  form  in  the  United  States  National 
Museum,  but  as  the  chief  difference  from  A.  tigrina  consists  in  the 
lower  number  of  ventrals  and  subcaudals,  as  indicated  above,  a 
detailed  description  is  not  necessary.  In  all  other  respects  the  scale 
formula  agrees  with  that  of  the  Japanese  form.  The  color  appears  to 
differ  in  the  absence  of  alternation  of  the  dorsal  and  lateral  spots. 
Doctor  Guenther  describes  the  color  of  the  types  of  his  Tropidonotus 
orientalis  as  follows: 

“Greenish  olive,  with  three  series  of  black  spots  anteriorly,  becom¬ 
ing  very  indistinct  on  the  middle  of  the  trunk;  a  black  subcrescentic 
spot  on  each  side  of  the  neck,  without  yellow;  posterior  margins  of  the 
upper  labials  and  a  spot  on  the  temple  black.  Belly  more  or  less 
blackish.” 

Habitat.  -The  mainland  form  of  the  tiger  snake  is  distributed  along 
the  eastern  coast  of  Asia  from  Olga  Bay  in  the  Russian  Coast  Prov¬ 
ince  to  Hainan  and,  if  Jan’s  localities  are  correct,  to  Cochin  China 
and  Siam.®  Boettger  even  seems  to  think  that  the  specimen  in 
British  Museum  credited  to  Hainan  may  have  come  from  some 
other  locality,  or  at  least  from  the  mountainous  interior  of  that 
island.  Possibl}"  the  Siamese  origin  also  refers  to  specimens  obtained 
in  the  mountains  of  the  interior.  It  is  not  recorded  from  Formosa. 
Westward  it  has  been  found  by  Berezowski  as  far  as  southern  Kansu, 
the  province  next  to  Thibet. 

Both  Mr.  Leech  and  Doctor  Giglioli  obtained  specimens  in  Gen- 
san,  northern  Korea,  and  the  Warshaw  Museum  has  it  from  Strelok, 
a  military  post  on  the  Bay  of  Peter  the  Great.  Giglioli  even  obtained 

a  It  may  not  be  out  of  place  to  remark  here  that  in  Proc.  Zool.  Soc.  London,  1899, 
p.  601,  Mr.  Stanley  S.  Flower  gives  a  table  of  21  specimens  from  Penang,  Kedah,  and 
Bangkok,  which  has  the  appearance  of  belonging  to  Tropidonotus  tigrinus.  This  is 
due  to  a  mistake  in  the  typography,  as  the  table,  which  is  not  self-explanatory,  was 
apparently  meant  to  follow  the  account  of  Tropidonotus  piscutor . 
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it  as  far  north  as  Olga  Bay,  also  the  west  side  of  the  Sea  of  Japan. 
The  types  of  Guenther's  T orientalis  were  collected  by  Swinhoe  at 
Peking  and  the  Philadelphia  Academy  has  it  from  the  same  locality. 


List  of  specimens  of  Natrix  lateralis. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

YY*hen  By  whom  col- 
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leeted. '  whom  received. 

I 

Scale  rows. 
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Brit.  Mus . 
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63 
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19 
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19 
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64 
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7 1 
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_ do. . . 

_ do _ 

19 
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Do . 
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_ do--- 

do 

19 

154 

!  65 
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Do . 

P 

t 

Female . 1 

.  . do . 
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157 
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. do . 

19 

151 

64 
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n 

Young** 

. do . 

19 

153 

Do . 
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Ningpo,  China . 

,9 

160 

55 

1  215 

Do . 

r 

_ do.d.. 

Kiukiang,  China . 

19 

15 

Do . 

s 

....do  A. 

Hainan  Island,  China 

J.  Neumann  . . . 

19  I 
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56 

216 

Senckenberg  . . . 

7249  c 
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Chefu,  China 
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63 
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_ do.c. . 

. do . 
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19  ' 
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53 
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Do . 
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Dalanslian,  China . 1 

. do . 

19 
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58 

217 

Do . 

7249  i 
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Weihaiwei,  China . ' 

. do . 

19 

159 

54 

213 

Do . 

7249/: 
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Lueshan  Mts.,  China  .. 

. do . 

19 

151 

55 
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Munich . 

Male h  . . 

Hankow,  China. 

D  oct  0  r  H  abe  re  r 

19 

150 

63 

213 

St.  Peters!) . 

. 

(0 

Ordos,  China . 

1.9 

147 

63 

210 

Do . 

(1) 

Peking,  China . * 

. do . 

19 

153 

59 

212 

Brit.  Mus . 

i 

Mated.. 

Oensan,  Korea . 

. J.  13.  Leeeh. . 

19 

159 

63 

222 

«  Type  of  lateralis. 

t»Type  of  orientalis;  Boulenger,  Cat.  I,  p.  250. 
c  Boulenger,  Cat.  Ill,  p.  007. 
d  Boulenger,  Cat.  I,  p.  250. 

i  Strauch,  p.  48. 


e  Boettger,  1894,  p.  149. 
/  Boettger,  1894  p.  146. 
g  Boettger,  1894  p.  139. 
A  Werner,  p.  354. 


NATRIX  STOLATA  «  (Linnaeus). 

1758.  Coluber  stolatus  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  p.  219  (type-locality 
“America;  ’’typein  Roy.  M us.  Stockholm);  12ed.,I,  1766,  p.  379  (Asia). — 
Xatrix  stolatus  Merrem,  Syst.  Amph.,  1820,  p.  123. — Stejneger,  Journ. 
Sci.  Loll.  Tokyo,  Nil,  Ft.  3, 1898,  p.  221  (Taipa,  Formosa).- — Tropidonotus 
stolatus  Foie,  Isis,  1827,  p.  535. — Swinhoe,  Ann.  Mag.  Nat.  Ilist.  (3),  XII, 
1863,  ]).  225  (Tamsui,  Formosa).— Guenther,  Kept.  Brit.  India,  1864, 
p.  266  (India  to  Formosa). — Boulenger,  Fauna  Ind.,  Kept.,  1890,  p. 
348,  fig.  (India  to  southern  China);  Cat.  Snakes  Brit  Mus.,  I,  1893,  p.  253 
(India  to  China,  Hainan,  Formosa). — Boettger,  Ber.  Senckenberg. 
Naturf.  Ges.,  1894,  p.  132  (Hainan).-  Wall,  Proc.  Zool.  Soc.  London,  1903, 
p.  86  (Hongkong). — Amphiesma  stolatum  Dumeril  and  Bibron,  Erpet. 
G£n.,VII,  Ft.  1,  1S54,  p.  727. 

1801.  FAaps  bilineatus  Schneider,  Hist.  Ampli.,  II.  p.  299  (type-locality,  East 
Indies;  type  in  Mus.  Bloch). 


a  Signifying  wearing  a  stole,  with  reference  to  the  two  light-colored  longitudinal 
bands 


HERPETOLOGY  OF  JAPAN. 


281 


Description  (figs.  244-24G). — Adult  male:  U.S.N.M.  No.  34030; 
Taipa,  Formosa;  March,  1003;  A.  Owston  collection.  Rostral  much 
broader  than  high,  well  visible  from  above;  internasals  slightly 
shorter  than  the  prefrontals,  very  narrow  in  front,  their  suture  with 
rostral  considerably  shorter  than  suture  between  rostral  and  first 
labial;  prefrontals  in  contact  with  supraoculars;  frontal  longer  than 
its  distance  from  tip  of  snout  and  interparietal  suture;  parietals 
equaling  the  distance  of  eye  from  tip  of  snout  ;  nostril  large,  between 
two  subequal  nasals;  loreal  somewhat  longer  than  high,  upper  edge 
shorter  than  and  parallel  with  lower;  one  preocular,  not  in  contact 
with  frontal;  3  postoculars;  temporals  1+2;  supralabials  S,  third, 
fourth,  and  fifth  entering  eye,  sixth  and  seventh  largest;  o  lower 
labials  in  contact  with  anterior  chin-shields  which  are  shorter  than  the 
posterior;  19  rows  of  scales,  strongly  keeled  except  outer  row,  and 
without  apical  pores;  149  ventrals;  anal  divided;  SI  pairs  of  sub- 
caudals.  Color  (in  alcohol)  above  brownish  gray  with  numerous 


Figs.  244-240.— Natrix  stolata.  2  X  nat.  size.  244,  top  of  head;  245,  side  of  head;  246,  under¬ 
side  of  HEAD.  No.  36510,  U.S.N.M. 

narrow  black  crossbars  alternating  on  each  side  of  the  median  line 
anteriorly  but  continuous  farther  back;  across  this  pattern  two  longi¬ 
tudinal,  dorso-lateral  pale  bands  occupying  the  whole  of  sixth  scale 
row  and  the  adjacent  halves  of  fifth  and  seventh  rows;  posteriorly 
these  bands  are  nearly  uniformly  pale,  but  anteriorly  they  exhibit  a 
kind  of  chain  pattern,  inasmuch  as  the  outer  edges  of  the  middle 
scale  row  are  black  except  where  the  band  intersects  as  black  cross¬ 
bar;  below  the  lateral  band  many  small  irregularly  alternating  black 
spots;  top  of  head  with  obscure  dusk}"  edges  to  the  shields;  no 
nuchal  collar;  supralabials  whitish,  the  light  color  extending  upward 
on  the  preocular  and  the  lower  postoculars,  the  vertical  edges  of  the 
labials  heavily  margined  with  black  as  are  also  the  preocular  in  front 
and  the  postoculars  behind,  the  vertical,  black  edged,  white  bar  in 
front  of  the  eye  being  very  characteristic;  underside  uniform  whitish, 
each  ventral  with  a  black  mark  near  the  outer  edge. 
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Dimensions. 


Total  length . 

Snout  to  vent _ 

Vent  to  tip  of  tail 


mm. 

522 

382 

110 


This  snake  is  not  a  large  one,  and  a  length  of  700  mm.  is  probably 
seldom  exceeded. 

Variation. — Comparatively  little  variation  is  noted  in  the  head 
shields  of  this  species.  The  ninth  supralabial  noted  in  one  of  the 
Taipa  specimens  is  merely  a  narrow  wedge  interpolated  between  the 
second  and  third  supralabials,  as  shown  in  fig.  245.  The  range  of 
ventrals  and  subcandals  is  also  restricted  in  the  Formosan  series,  as 
shown  in  the  table  given  below,  but  in  specimens  from  all  over  the 
wide  area  inhabited  by  this  species  t  hey  vary  bet  ween  120  and  101 
and  between  50  and  S9,  respectively.  It  seems,  however,  as  if  this 
wide  range  is  more  or  less  correlated  with  various  geographical 
subdivisions. 

Habitat. — From  India  to  Philippine  Islands  and  China.  One  of 
the  most  widely  distributed  species  in  southeastern  Asia. 

There  arc  five  species  in  the  British  Museum,  collected  by  11.  Swin- 
hoe  in  Formosa,  and  I  have  recorded  four  specimens  from  Taipa, 
Formosa,  collected  by  Mr.  Tada.  Our  museum  has  since  received 
three  more  from  the  same  locality  through  Mr.  Owston.  In  the  Ham¬ 
burg  Museum  there  is  also  a  specimen  (No.  1563)  collected  by  Doctor 
Warburg  at  Kelung,  northern  Formosa. 


List  of  specimens  of  Natnx  stolata. 
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NATRIX  PRYERD  (Boulenger). 

GARASU  HEBTJ  (Okada). 

Plato  XX. 

1887.  Tropidonotus  pryeri  Boulenger,  Proc.  Zool.  Soo.  London,  1887,  p.  149,  pi. 
xvm,  fig.  3&  (type-locality  “  Loo  Fhoo  Islands;”  types  in  Brit.  Mils.). — 
Boulenger,  Cat.  Snakes  Brit.  Mus,  I,  (1893),  p.  250  (Great  Loo  CliooL). — 
Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  802;  author’s  separate  p.  13 
(Nafa,  Okinawa  shima). — Boettger,  Offenbach.  Yer.  Naturk.  33-30 
Ber.,  1895,  p.  107  (Okinawa  shima;  Miyakoshima  group);  Kat.  Schlangen 
Mus.  Senckenberg.,  (1898),  p.  20  (Okinawa  shima  and  Miyakoshima); 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100(k‘Nawa,  LooChoos”);  1905, 
II,  j).  515  (Okinawa;  Annum;  Irimote). 

Description  . — Adult  female;  Science  College  Museum,  Tokyo,  No.  6; 

Iriomote  shima,  southern  group,  Riu  Iviu  Archipelago;  Tashiro,  col- 


Figs.  247-249.— Natrix  pryert.  1 J  X  nat.  size.  247,  top  of  head;  24S,  side  of  head;  249,  underside 
of  head.  No.  6,  Sci.  Coll.  Tokyo. 

lector  (figs.  247-249).  Rostral  nearly  twice  as  broad  as  high,  just 
visible  from  above;  internasals  fully  as  long  as  prefrontals,  rather 
truncate  anteriorly,  their  suture  with  rostral  equaling  that  of  the 
latter  with  first  supralabial;  prefrontals  in  contact  with  supra- 
oculars;  frontal  longer  than  its  distance  from  tip  of  snout,  wider  in 
front  than  behind,  wider  than  supraoculars;  parietals  longer  than 
distance  of  eye  from  tip  of  snout;  nostril  between  two  subequal 
nasals;  loreal  longer  than  high;  one  preocular,  not  in  contact  with 
frontal;  three  postoculars  (normal),  four  on  right  side;  2  +  1  tem¬ 
porals,  the  lower  one  of  the  second  row  on  both  sides  abnormally 

«  For  Henry  Janies  Stovin  Pryer,  a  well-known  naturalist  and  collector,  who  lived, 
as  a  merchant  in  Yokohama  for  many  years.  He  was  at  one  time  connected  with  the 
Museum  of  the  Educational  Department  Museum  in  Tokyo.  Born  in  London,  June 
10,  1850;  died  in  Yokohama,  February  17,  18S8. 

b  Reproduced  in  this  work  on  Plate  XX. 
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Natrix  pryeri.  (From  Boulenger.) 

For  explanation  of  plate  see  page  555. 
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fused  with  seventh  supralabial;  eight  supralabials,  fourth  and  fifth 
entering  eye,  sixth  and  seventh  largest;  five  lower  labials  in  contact 
with  anterior  chin-shields  which  are  shorter  than  the  posterior;  19 
rows  of  scales,  with  two  apical  pits,  all  keeled;  170  ventrals;  anal 
divided;  (tail  broken).  Color  (in  alcohol)  pale  clay-color,  with 
long,  dark,  dorso-lateral,  slightly  alternating  blotches  anteriorly 
separated  by  whitish,  black-edged,  vertical  bars  on  the  sides,  this 
pattern  shortening  up  posteriorly  and  resolving  itself  into  smaller 
dusky  spots  on  the  back  and  a  series  of  whitish  spots  on  the 
sides;  supralabials  whitish,  the  anterior  five  with  black  posterior 
margin;  an  oblique  black  line  from  the  middle  postocular,  across  lower 
portion  of  lower  anterior  temporal,  sending  a  short  branch  downward 
along  upper  third  of  posterior  edge  of  sixth  supralabial,  crossing  the 
seventh  labial  nearly  diagonally  and  the  lower  anterior  corner  of  the 
eighth  labial  to  the  angle  of  the  mouth;  the  lower,  anterior  and  upper 
margins  of  the  latter  black,  isolating  a  sharply-defined  whitish  spot; 
behind  the  angle  of  the  mouth  a  round  whitish  black-edged  spot 
continued  backward  and  upward  to  the  middle  of  the  neck  as  a 
similarly  edged  but  slightly  narrower  whitish  band  forming  a  crescent, 
or  rather  a  chevron,  on  the  nape;  underside  uniform  pale,  with  a 
series  of  small  dusky  spots  on  each  side  near  the  outer  angle  of  the 
ventrals  and  subcaudals. 

Dimensions. 


Snout  to  vent .  675 

Tail  defective. 

The  tail  in  this  species  is  nearly  one-third  the  total  length.  A 
specimen  in  British  Museum  measuring  930  mm.  has  a  tail  300  mm. 
long.  A  similar  proportion  would  give  a  total  length  for  the  specimen 
described  above  of  about  1  meter,  probably  near  the  maximum 
length  of  this  species. 

Variation. — Scale  formula  fairly  constant.  Temporals  are  said 
rarely  to  be  1+2;  the  specimen  described  above  has  2+  1  instead  of 
2+2;  it  has  also  four  postoculars  on  one  side  instead  of  three,  the 
normal  number.  Dr.  Wall  has  recorded  a  specimen  with  two  post- 
oculars  on  one  side.  Ventrals  range  between  170  and  181  in  thirteen 
specimens,  and  subcaudals  between  114  and  128  in  seven  specimens. 

Remarks. — The  color  pattern  of  head  and  nape  of  this  species  is 
an  enlarged  copy  of  that  of  Natrix  vabakari ,  craspedogaster ,  and 
khasiensis :  the  black  margin  to  the  anterior  supralabials;  the  oblique, 
black  postocular  band  crossing  the  upper  half  of  the  penultimate 
labial  and  the  lower  margin  of  the  last  one,  thereby  separating  it  from 
the  others;  the  dark  upper  edge  to  the  last  thus  isolating  a  well 
circumscribed  whitish  spot  on  the  latter;  the  subsequent  postoral 
light  spot  and  temporo-nuchal  crescent  edged  with  dusky;  each  one 
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of  these  features  is  more  or  less  plainly  indicated  in  all  these  species. 
The  median  nuchal  light  streak  described  in  A7,  vibakari  is  not  visible 
in  the  specimen  of  A.  pryeri  before  me,  but  it  is  very  distinct  in  the 
figure  accompanying  the  original  description  of  the  species  a  here¬ 
with  reproduced  (Plate  XX,  fig.  2);  the  lateral  spots  on  the  ventrals 
are  common  to  all  these  species,  though  not  by  an}r  means  confined 
to  them.  The  white  dorso-lateral  spots  of  the  young  of  A.  vibakari 
are  very  marked  in  A.  craspedogaster  and  also  on  the  posterior  part 
of  A.  pryeri.  The  sudden  increase  in  the  size  of  the  posterior  maxil¬ 
lary  teeth  of  the  latter  is  no  real  obstacle,  for  as  I  have  shown  above 
(p.  264)  A.  vibakari  may  with  propriety  be  said  also  to  have  suddenly 
enlarged  posterior  maxillaries.  Moreover,  Aatrix  chrysarga ,  which 
all  authors  agree  in  referring  to  the  so-called  “ Amphiesma”  group, 
appears  also  to  belong  to  the  assembly  of  species  here  discussed,  in 
spite  of  the  fact  that  the  posterior  labials  are  not  quite  typically 
marked,  though  judging  from  Jan’s  figure  of  his  Amphiesma  platyceps , 
the  Himalayan  specimens  at  least  may  come  pretty  close  to  the 
characteristic  pattern . 

Habitat. — This  species  has  now  been  recorded  from  all  the  groups 
of  the  Pin  Iviu  chain.  The  types  were  from  the  “Loo  Choos,”  with¬ 
out  further  locality,  but  both  Ilolst  and  Fritze  obtained  it  in  Okinawa 
shima,  from  which  island  specimens  also  are  in  the  National  -Museum 
in  Tokyo  (no.  8)  and  in  Museum  Senckenbergianum.  The  latter  also 
has  a  specimen  from  Mtyakoshima  in  the  Saki  shima  group,  both 
obtained  through  Mr.  Schmacker.  Finally,  a  specimen  from  Nishi- 
oinote  shima,  also  called  Iriomote  shima,  of  the  same  group,  is  in  the 
Science  College  Museum,  Tokyo.  Dr.  Wall  has  recently  recorded  a 
specimen  from  the  latter  island  and  three  from  Amami-o-shima,  of 
the  northern  group. 


°  Proc.  Zool.  Soc.  London,  18S7,  pi.  xvm,  tig.  3. 
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NATRIX  PISCATORY  (Schneider). 

1700.  Hydras  piscator  Schneider,  Hist.  Ampbib.,  I,  p.  247  (type-locality,  East 
Indies). — Natrix  piscator  Merrem,  Syst.  Ampbib,,  1820,  p.  122. — Stej- 
neger,  Journ.  Sci.  ( loll .  Tokyo,  XII,  Pi.  8, 1898,  p.  221  (Taipa,  Formosa). — 
Tropidonotus  piscator  Boie,  Isis,  1827,  p.  535.— Boclenger,  Cat.  Sn.  Brit. 
Mus.,  I,  1893,  p.  230  (India  to  southern  China  and  Malay  Archipelago); 
Proe.  Zooh  Soc.  London,  1899,  p.  163  (Kuatun,  Prov.  Fokien,  China).— 
Boettger,  Ber.  Sen cken berg.  Naturf.  <ies.,  1894,  p,  132  (Hainan);  Kat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  22  (India,  China,  and  Japan). — 
Waul,  Proc.  Zool.  Soc.  London,  1903,  p.  86  (Hongkong). 

1837.  Tropidonotus  quincunciatus  Sctilegel,  Pliys.  Serp.,  II,  p.  307,  pi.  xii,  figs. 
4-5  (part;  type-locality,  Java). — Jan,  Icon.  Ophid.,  livr.  27,  1868,  pi.  i, 
figs.  1-2  (Bengal).-  Boettger,  Offenbach.  Vor.  Natnrk.  24-25  Ber.,  1885, 
p.  150.  (China);  26-28  Ber.,  1888  (p.  76). 

1860,  Amphusma  Jiavipunctatum  IIallo well,  Proc.  Phila.  Acad.,  1860,  p.  503 
(type-locality,  Canton  River,  China;  type  in  Phila.  Acad.;  cotype  U.  S. 
Xat.  Mus.  No.  7387;  Hongkong;  Brooke,  collector). 

A  large  number  of  synonyms,  many  based  on  the  various  plates  in 
Russell’s  “Indian  Serpents/’  are  here  purposely  omitted. 

Description  (figs.  250-252).- — Adult  female:  U.S.X.M.  No.  36511; 
Sci.  Coll.  Tokyo,  No.  13;  Taipa,  Formosa;  September,  1897;  T. 


250  252 


SIDE  OK  HEAD.  N<>.  Scj.  CoLL.  TOKYO. 

Tada,  collector.  Rostral  much  broader  than  high,  visible  from 
above;  internasals  much  narrowed  anteriorly,  their  sutures  with  the 
rostral  scarcely  more  than  one-half  the  suture  of  the  latter  with  the 
first  supra! abial;  prefrontals  broadly  in  contact  with  supraoculars; 
frontal,  with  almost  parallel  sides,  longer  than  its  distance  from  tip  of 
snout,  and  slightly  longer  than  the  interparietal  suture;  parietals 
longer  than  the  distance  of  eye  from  tip  of  snout;  nostril  small,  semi¬ 
lunar,  in  the  upper  posterior  corner  of  the  anterior  nasal;  loreal  higher 

a  Signifying  a  fisherman.  The  masculine  form  is  retained  notwithstanding  the  fact 
that  Xatrix  is  of  the  feminine  gender,  in  analogy  with  the  usage  of  Linmeus  himself 
in  writing  Coluber  natrix,  a  usage  followed  by  all  subsequent  writers  ( Tropidonotus 
natrix).  A  similar  case  is  Aghistrodon  contortrix. 
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than  long,  upper  edge  considerably  shorter  than  lower;  one  preocular 
widely  separated  from  frontal;  eye  rather  small;  three  postoculars; 
2  +  2  temporals,  the  upper  one  of  the  second  row  fusing  with  the  one 
behind  it  so  as  to  form  a  large  irregular  shield  bordering  the  parietal 
laterally;  9  supralabials,  fourth  and  fifth  entering  eye,  seventh  and 
eighth  largest ;  five  lower  labials  in  contact  with  anterior  pair  of  chin- 
shields,  which  are  much  shorter  than  posterior;  19  rows  of  scales, 
without  pores,  rather  feebly  keeled,  the  two  outer  rows  smooth;  140 
ventrals;  anal  divided;  74  pairs  of  subcaudals.  Color  (in  alcohol) 
pale  tawny-olive,  with  numerous  small  black  spots  in  four,  alternat¬ 
ing,  longitudinal  rows,  the  lower  ones  on  the  third  and  fourth 
scale  rows  largest  and  most  distinct  anteriorly;  head  nearly  uniform 
above,  with  a  pale  black-edged  oval  spot  on  the  posterior  end  of  the 
interparietal  suture  and  the  scale  immediately  behind;  a  similar  but 
smaller  dot  on  each  side  of  the  interparietal  suture  near  the  frontal; 
sides  of  head  pale,  the  anterior  supralabials  without  black  margins;  a 
sharply  defined  narrow  black  line  from  the  lower  edge  of  the  eye 
obliquely  backward  following  the  suture  between  sixth  and  seventh 
supralabials  to  the  commissure;  a  similar  line  from  the  upper  postoc¬ 
ular  parallel  with  the  other  across  temporals  and  eight  supralabials  to 
the  lip,  which  it  crosses  where  the  suture  between  eighth  and  ninth 
supralabials  join  the  commissure;  the  broad  band  between  these 
black  lines  lighter  and  somewhat  yellower  than  the  rest  of  the  head; 
back  of  the  angle  of  mouth  a  similarly  colored  crescentic  nuchal  band 
interruptedly  outlined  by  black;  lower  side  pale,  ventrals  and  sub¬ 
caudals  narrowly  margined  with  blackish. 


Total  length . . . . .  673 

Snout  to  vent . . .  497 

Vent  to  tip  of  tail .  176 


Specimens  of  this  species  measuring  1,200  mm.  are  on  record. 

The  young  (U.S.N.M.  No.  34051)  slightly  more  than  150  mm.  long, 
is  colored  essentially  as  the  adult  described  above,  only  the  pattern  is 
more  definite,  t lie  spots  larger,  especially  those  on  the  sides  which 
descend  to  the  ventrals  and  join  their  blackish  margins;  there  is  also 
a  median  dorsal  row  of  spots  which  has  become  obsolete  in  the  adult, 
so  that  the  back  is  regularly  checkered;  the  contrast  between  the 
light  color  of  the  postocular  band  and  the  rest  of  the  sides  of  the 
head  is  very  marked. 

Variation . — The  six  Formosan  specimens  examined  by  me  show 
great  constanc}T  in  the  scale  formula,  as  all  have  19  scale  rows,  9 
supralabials,  2  +  2  temporals  (one  has  3  +  2  on  one  side),  and  one  pre¬ 
ocular.  Four  have  3  post  oculars  on  both  sides,  one  has  3  on  one 
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side  and  4  oil  the  other,  and  one  has  4  on  both  sides;  the  ventrals  vary 
between  139  and  144,  the  snbcaudals  between  72  and  77  pairs. 
Boulenger  notes  the  occurrence  of  2  +  3  temporals,  rarely  1+2;  ven¬ 
trals,  125-150;  and  snbcaudals,  70-90.  1  may  add  here  that  Hallo- 

well's  cotype  of  Amphiesma  fiavipundatum ,  from  Hongkong  (U.S. 
N.M.  No.  73S7)  has  the  following  scale  formula; 

sc.  19;  v.  126;  a  2;  c.  85;  1.  9;  t.  2+2;  oc.  1-3. 

Doctor  Wall,  also  in  Hongkong  specimens,  found  5  postoculars 
on  one  side  in  one,  and  four  on  both  sides  in  another;  one  had  S 
supralabials  on  both  sides,  fourth  only  touching  the  eye. 

The  range  of  variation  in  coloration  is  very  considerable,  viz,  from 
nearly  uniform  dark  with  small  white  spots,  due  to  the  great  size  of 
the  blackish  spots,  to  nearly  uniform  pale  drab  without  any  black 
markings  whatsoever.  Two  specimens  from  Formosa  (No.  16  a, 
Sci.  Coll,  and  No.  36512  U.S.N.M.)  show  the  latter  peculiarity  and  in 
every  respect  agree  with  the  Himalayan  specimens,  which  have  been 
called  Tropidonotus  sancti joMnnis.a 

Habitat. — The  known  range  of  this  species  embraces  the  whole  of 
southeastern  Asia  from  India  to  the  Malay  peninsula  and  archipelago, 
as  well  as  Hainan  and  southern  China  as  far  north  as  Fokien. 

Its  occurrence  in  Formosa  was  first  discovered  by  Mr.  Tada,  who 
collected  five  specimens  at  Taipa  in  November,  1S97,  as  previously 
recorded  lnT  me. 

In  the  collection  recently  acquired  by  the  U.  S.  National  Museum 
from  Mr.  A.  Owston,  there  is  a  very  young  A7,  piscator  (U.S.N.M.  No. 
34051)  the  label  of  which  indicated  that  it  has  been  collected  at 
Mount  Fuji.  Here  is  undoubtedly  a  mistake,  and  it  appears  quite 
certain  that  the  specimen  in  question  has  become  confused  with 
the  four  specimens  of  Takydromus  tachydromohles  (U.S.N.M.  Nos. 
341 79-34183)  said  to  have  come  from  northern  Formosa.  This 
suggestion  is  corroborated  by  the  fact  that  the  latter,  although  said 
to  have  been  collected  on  June  23,  1903,  look  as  if  they  had  been 
preserved  for  a  much  longer  period,  while  the  Natrix,  which  is  alleged 
to  date  from  August,  1S9S,  is  quite  fresh.  I  therefore  conclude  that 
the  latter  was  collected  in  northern  Formosa  June  23,  1903. 
(See  p.  243.) 

a Boulenger,  Cat.  Snakes  Brit.  Mus.,  I,  p.  230,  pi.  xv,  fig.  1. 
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List  of  specimens  of  Natrix  piscator. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

col¬ 

lected. 

1 

By  whom 
collected  or 
from  whom 
received. 

Scale  rows. 

Ventrals. 

1  Anal. 

Subeaudals. 

Oculars. 

Temporals. 

50 

U.  S.  N.  M. 

!  7387 

Male  a  . 

Hongkong, 

1854. 

May  — 

Mr.  Brooke. 

19 

|  12” 

o 

85 

1,3 

2+2 

9 

Do. . . . 

34051 

|  Young.. 

China. 

Northern  For¬ 

1903. 

J  une  23 

A.  Owston. . 

19 

1  142 

2 

1,3-4 

2-3+2 

9 

Do. . . . 

36511 

Female  & 

mosa. 

Taipa,  For¬ 

1S97. 
Sept.  — 

T.  Tada _ 

19 

140 

j 

1 

74 

1,3 

2+2 

9 

Do. . . . 

36512 

. .  .do.  c. . 

mosa 

. do . 

...do. .. 

i 

. do . 

19 

139 

2 

1,3 

2+2 

9 

Sci.  Coll. 

9a 

Female  . 

. do . 

. .  .do . . . 

. do . 

19 

139 

o 

76 

1,3 

2+2 

9 

Tokyo. 

Do. . . . 

96 

...do. d. . 

. do . 

...do. .. 

. do . 

19 

144 

o 

77 

1,3 

2+2 

9 

Do. . . . 

16a 

...do _ 

. do . 

...do. .. 

j . do . 

19 

142 

2 

77 

1,4 

2+2 

9 

a  Type  of  A.  ftavipunctatum.  *>  Description  p.  288.  c  Sci.  Coll.  Tokyo  No.  16  b.  d  Figs.  250-252. 


NATRIX  ANNULARIS «  (Hallowell). 

1856.  Tropidonotus  annularis  Hallowell,  Proe.  Phila.  Acad.,  1856,  p.  151  (type- 
locality,  Ningpo,  China;  type  in  Mus.  Phila.  Acad.;  Doctor  McCartee, 
coll.).- — Swiniioe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225  (Tamsui, 
Formosa).— Guenther,  Rept.  Brit.  India,  1864,  p.  261  (Ningpo;  Chikiang; 
Formosa);  Ann.  Mag.  Nat.  Hist.  (6),  I,  1888  (p.  171)  (Mts.  N.  of  Kiuki- 
ang). — Boulenger,  Cat.  Snakes  Brit.  Mus.,  I,  1S93,  p.  233  (China, 
Formosa). — Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1S94,  p.  146 
(Chinhai,  near  Ningpo). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  86 
(Yangtse  Valley). 

1S59.  Tropidonotus  chinensis  Berthold,  Naclirichten  Ges.  Wiss.  Goettingen,  1859, 
p.  180  (type-locality,  China;  type  in  Goettingen  Mus.). 

A  nearly  related  form  has  recently  been  described  by  Doctor  Wer¬ 
ner  as  Natrix  liabereri b  from  the  Ningpo  Mountains,  near  Shanghai. 
It  has  practically  the  same  scale  formula  as  N.  annularis  (viz,  163- 
164  ventrals  and  53-65  pairs  of  subcaudals),  but  the  three  outer  scale 
rows  are  said  to  be  smooth  and  the  eye  larger;  the  keels  on  the  scales 
are  not  so  strong.  Above  plumbeous,  below  red;  markings  as  in 
N.  annularis.  Boulenger  regards  them  as  identical.  c 

Description. — Adult  male;  U.S.N.M.  No.  34044;  northern  Formosa, 
May  25,  1903;  A.  Owston,  collector  (figs.  253-255).  Rostral  much 
wider  than  high,  just  visible  from  above;  internasals  narrow,  espe- 

a  Signifying  with  small  rings,  referring  to  ventral  black  half-rings. 
b  Tropidonotus  liabereri  Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenchen),  11  Klasse, 
XXI 1,  Pt.  2,  1904.  p.  354,  pi.  i,  figs.  1-2  (type-locality  Ningpo  Mts,,  near  Shanghai; 
types  in  Mus.  Munich;  Doctor  Haberer,  collector). 
cZool.  Rec.,  1903,  Rept.  p.  24. 
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cially  in  front,  their  suture  with  the  rostral  being  shorter  than  that  of 
the  latter  with  first  supralabial ;  prefrontals  broadly  in  contact  with 
supraoculars ;  frontal  shorter  than  its  distance  from  tip  of  snout, 
scarcely  equaling  the  interprefront al  suture,  with  nearly  parallel  sides; 
supraoculars  narrow,  scarcely  more  than  half  as  wide  as  frontal;  pari- 
etals  much  longer  than  distance  of  eye  from  tip  of  snout,  as  long  as 
frontal  and  prefrontals  together;  nostril  small,  round  behind  the  mid¬ 
dle  and  near  the  upper  edge  of  the  nasal  which  is  only  divided  into  two 
unequal  parts  below  the  nostril;  loreal  nearly  rectangular,  slightly 
longer  than  high;  one  preocular,  widely  separated  from  frontal;  eye 
small;  tliree  postoculars,  the  lower  one  almost  horizontal;  temporal 
2  +  3,  those  of  the  first  row  very  long  and  the  upper  especially  very  nar¬ 
row;  eight  supralabials,  fourth  entering  eye;  five  lower  labials  in 
contact  with  anterior  pair  of  chin-shields,  which  are  considerably 


Figs.  253-255— Natrix  annularis.  2  X  nat.  size.  253,  top  of  head;  254,  side  of  head  (3||X  nat 
SIZE);  255,  ROSTRAL  FROM  front.  No.  34044,  U.S.N.M. 


shorter  than  posterior,  chin-shields  and  labials  studded  with  numer¬ 
ous  small,  rounded  tubercles;  19  rows  of  scales,  with  two  somewhat 
obscure  apical  pits,  striated  and  strongly  keeled,  except  outer  row, 
which  is  feebly  keeled;  163  ventrals;  anal  divided;  61  pairs  of  sub- 
caudals.  Color  (in  alcohol)  on  back  dark  grayish  drab  with  ill-defined 
black  reticulations  or  series  of  small  ill-defined,  alternating  black 
spots;  sides  gradually  much  paler  toward  the  ventrals,  with  numerous 
vertical  black  bars  about  two  scales  wide  and  two  scales  apart,  the  bars 
continued  on  the  ventrals  joining  the  corresponding  ones  of  the  other 
side  as  half-rings  or  alternating  witli  them;  scales  included  in  black 
lateral  bars  with  pale  centers;  shields  on  head  obscurely  outlined  with 
dusky:  labials  whitish,  with  blackish  sutures  both  on  upper  and  lower 
lip,  except  on  suture  between  fifth  and  sixth  supralabials;  an  obscure, 
oblique  blackish  postocular  streak;  lower  parts  pale  vinaceous-cinna- 
mon,  with  black  half-rings. 
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Dimensions. 

mm. 

Total  length . 517 

Snout  to  vent .  415 

Vent  to  tip  of  tail .  102 


Boulenger  records  a  specimen  of  this  species  measuring  S20  mm.  in 
total  length. 

The  young  (U.S.N.M.  Xo.  34049;  Formosa),  total  length  212  mm., 
tail  42  mm.,  is  quite  like  the  adult,  only  darker  with  more  sharply 
defined  pattern  on  sides  and  abdomen;  four  outer  scale  rows  on  each 
side  as  light  as  underside. 

Variation. — The  number  of  supralabials  varies  between  S  and  9, 
and  the  one  entering  the  eye  is  the  fourth  or  the  fifth  accordingly. 
Boulenger  states  that  two  supralabials  rarely  enter  the  eye.  There  is 
occasionally  only  a  single  anterior  temporal.  Yentrals  vary  between 
145  and  163  (in  twelve  specimens),  subcaudals  between  53  and  69 
pairs  (in  S  specimens). 

Habitat. — Restricted  apparently  to  Formosa  and  southeastern 
China,  where  it  has  been  found  as  far  north  as  Ningpo  and  in  the 
Yangtse  Valley  as  far  west  as  Kiukiang. 

In  Formosa  it  has  been  collected  by  Swinhoe,  whose  specimens  are 
in  British  Museum.  The  United  States  National  Museum  also  has 
two  specimens  from  northern  Formosa  obtained  recently  from  Mr.  A. 
Owston. 

List  of  specimens  of  Xatri.v  annularis . 


By  whom  col¬ 

cc 

tB 

35  S3 

Sex  and 

When  col¬ 

lected  or 

o 

i 

•d 

w 

Museum. 

No. 

age. 

Locality. 

lected. 

from  whom 

u 

£  i 

3 

cd 

Sh 

a 

received. 

I 

o 

& 

i  * 

o 

;  cc  , 

L- 

W  { 

O 

Eh  £ 

1903. 

U.  S.  N.  M. . 

34044 

Male  «  .. 

Northern  For¬ 

May  25 

A.  Owston. . 

19 

163 

2 

61 

1,3 

2  +  3  S 

mosa. 

Do . 

34049 

Young. . 

. do . 

July  10 

. do . 

19 

149 

2 

53 

1,3 

T  +  3  9 

Brit.  Mus. . 

0 

Female  a 

Formosa . 

R.  Swinhoe  . 

19 

147 

2 

Do . 

h 

_ do.b  . 

. do . 

. do . 

19 

153 

2 

1  54 

a  Description,  p.  291,  figs.  253-255.  ^Boulenger,  Cat.  1,  p.  233. 

NATRIX  SWINHONIS  a  (Guenther). 

1868.  Tropiaonotus  swinhonis  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  I,  1868,  p.  420, 
pi.  xix,  fig.  F*>  (typc-localitv,  Formosa;  type  in  Brit.  Mus.;  R.  Swinhoe, 
collector). — Boulenger,  Cat.  Snakes  Brit.  Mus.,  I,  (IS93),  p.  218  (For¬ 
mosa). 

188S.  Tropidonotus  swinhoei  Boettger,  Offenbach.  Ver.  Xaturk.  26-28  Ber., 
p.  137  (emendation). 


a  For  Robert  Swinhoe,  who  collected  the  type;  see  p.  1S4. 
£>See  this  work,  fig.  256. 
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Only  the  type  specimen  of  this  species  being  known,  the  description 
by  Boulenger  is  here  reproduced. 

Description  of  type  specimen. — -Adult  female;  British  Museum ; 
Formosa;  R.  Swinhoe,  collector  (fig.  256).  Head  narrow  and  elongate; 


eye  moderate;  rostral  broader  than  deep,  just  visible  from  above;  inter¬ 
nasals  a  little  broader  than  long,  shorter  than  the  prefrontals;  frontal 
once  and  a  half  as  long  as  broad,  as  long  as  its  distance  from  the  end 

of  the  snout,  shorter  than  the  parie- 
tals;  loreal  as  long  as  deep;  one  pre¬ 
ocular  and  three  postoculars ;  tempo¬ 
rals  1+2;  6  supralabials,  third  and 
fourth  entering  eye,  fifth  very  long;  4 
lower  labials  in  contact  with  the  ante¬ 
rior  chin-shields  winch  are  shorter 
than  the  posterior;  scales  strongly  keeled,  of  outer  row  faintly  keeled, 
in  15  rows;  ventrals  150;  anal  divided;  sub  can  da  Is  circa  50.  Brown 
above,  anteriorly  with  irregular  blackish  spots;  occiput  and  nape 
reddish,  with  a  broad  black  collar  ;  a  black  spot  below  the  eye,  and 
an  oblique  black  band  on  the  temporal  region;  lower  parts  yellowish, 
powdered  with  brown  on  the  sides. 


Fig.  25fi. — Natrix  swiniionis.  Enlarged. 
Side  of  iiead.  Copy  from  guenther, 
Ann.  Mag.  Nat.  Hist.,  (4),  I,  ISfiS,  pl. 
xix,  FIG.  F. 


Total  length .  5S0 

Tail  [defective]  about .  100 


Habitat. — This  species  is  described  from  Formosa.  Only  a  single 
specimen  is  known,  the  type,  collected  by  R.  Swinhoe,  being  in  the 
British  Museum. 

Remarks. — The  nearest  relative  of  this  species  appears  to  be  Natrix 
nuchalis  described  in  lS91a  by  Boulenger  from  specimens  in  the  Brit¬ 
ish  Museum,  collected  by  A.  E.  Pratt  at  Ichang,  on  the  upper  Yangtse. 
The  scale  formula  is  the  same,  but  N.  nuchal  is  has  the  scales  very 
feebly  keeled,  a  shorter  head,  and  a  very  distinct  groove  along  the 
middle  of  the  back. 


Genus  ACHALINUS&  Peters. 

1SG9.  Achalinus  Peters,  Mon.  Her.  Berlin  Akad.  M  iss.,  I860,  p.  436  (type,  A. 
spinalis). 

1S77.  Ophiflaps  Sacvage,  Bull.  Soc.  Philom.  Paris  (7),  I,  p.  10S  (type,  0.  bra- 
connicri ). 

The  statement  that  this  genus  has  no  postoculars  is  scarcely  quite 
correct.  It  is  true  that  in  some  of  the  young  specimens  no  such 
shield  can  be  detected,  but  in  our  large  specimen,  Xo.  34046,  there  is 

«  Ann.  Mag.  Nat.  Hist.  (6),  VII,  p.  2S1. 
b  From  «,  without;  poison  fang. 
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plainly  a  small  triangular,  or  rather  semilunar,  scute  behind  the  eye 
fitting  into  the  blunt  angle  between  the  anterior  temporals.  A 
similar  scute  is  also  discernible  in  the  young  specimen  No.  34047. 

Thus  far  the  genus  has  only  been  recorded  from  southern  China  and 
Japan.  Its  nearest  relatives  seem  to  be  found  in  Ceylon  and  the 
Malay  islands.  However,  specimens  are  as  yet  rare  and  it  has  been 
but  recently  discovered,  so  that  it  is  not  safe  to  draw  any  conclusions 
from  its  distribution  and  relationship  as  known  at  present. 

Boulenger  recognizes  three  species  of  this  curious  genus,  viz,  A. 
r,ufescensa  and  A.  braconnieri  b ,  from  southern  China,  and  A.  spinalis, 
from  “Japan  (?).”  Of  these,  the  first  and  the  last  were  only  known 
from  one  specimen  each  at  the  time  the  first  volume  of  his  catalogue 
was  published  (1893),  while  of  A.  braconnieri  lie  had  four  specimens. 
A.  rnfescens,  with  its  very  long  internasal  suture  and  partly  tricarmate 
scales c  may  be  regarded  as  unquestionably  distinct.  Additional 
specimens  from  Japan,  however,  show  so  much  deviation  from  the 
type  of  A.  spinalis  and  so  much  variability  in  the  direction  of  A. 
braconnieri  that  it  may  become  difficult  to  maintain  the  latter  as  a 
distinct  species.  The  characters  which  are  supposed  to  distinguish 
the  two  species  break  down  one  by  one.  A.  braconnieri  was  charac¬ 
terized  as  having  23  to  25  scale  rows  as  against  21  in  the  type  of  A, 
spinalis ,  but  five  additional  specimens  from  Japan  seem  to  indicate 
that  23  is  the  normal  number  in  the  latter.  Furthermore,  in  A.  bra¬ 
connieri  the  suture  between  the  internasals  is  said  to  be  shorter  than 
that  between  the  prefront als,  while  in  the  type  of  A.  spinalis  these 
sutures  are  described  as  of  equal  length .d  This  is  also  approximately 
the  case  in  our  specimen  from  Iviusiu  (U.S.N.M.  No.  30731),  but 
in  the  specimen  in  the  Science  College  Museum,  in  Tokyo,  also  from 
Iviusiu,  the  interprefrontal  suture  is  much  longer,  the  one  between 
the  internasals  being  only  0.3  the  length  of  the  one  between  the  pre¬ 
front  als.  In  the  two  specimens  from  Mount  Fuji  (U.S.N.M.  Nos. 
34046-7)  the  relations  are  0.4  and  0.6.  Finally,  A.  braconnieri  has 

a  Boulenger,  Ann.  Mag.  Nat.  Hist  .  (6),  II,  1888,  p.  43,  (type-locality,  Hongkong); 

Cat.  Sn.  Brit.  Mas.,  I,  1803,  p.  30S,  pi.  xx,  fig.  2;  111,  1890,  p.  612. 
bOphiclaps  braconnicriSAW  age,  Bull.  Soe.  Philom.  Paris,  (7),  I,  1877,  p.  109  (type- 
locality,  eastern  Kiangsi,  China). — Achalinus  braconnieri  Boulenger,  Cat.  Sn. 
Brit.  Mils.,  I,  1893,  p.  309;  III,  1896,  p.  613. 
e  The  ventrals  of  the  type  are  given  as  136,  subeaudals  82,  and  Boulenger  (Cat. 
Snakes  Brit.  Mus.,  Ill,  1896,  p.  612)  in  another  male  specimen  from  Hongkong  counts 
137  ventrals  and  76  caudals.  This  is  greatly  at  variance  with  the  number  of  scutes 
given  by  Doctor  Wall  for  four  Hongkong  specimens,  namely,  150+56,  158+58, 158+61, 
and  154+58,  respectively.  In  view  of  the  apparent  narrow  limits  of  variation  in  this 
series  as  well  as  in  A.  spinalis,  I  am  at  a  loss  how  to  explain  the  above  discrepancy. 

d  Peters  says:  “Die  Praefrontalia  sind  nieht  liinger  als  die  Internasalia.”  In  the 
figure  (fig.  la),  however,  the  prefrontal  suture  is  considerably  longer  than  the  inter¬ 
nasal  suture.  Which  is  correct? 
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two  pairs  of  chin-shields,  while  the  type  of  A.  spinalis  has  three. 
But  here,  again,  our  specimen  Xo.  30731  from  Iviusiii  steps  in  between 
as  having  only  two,  while  the  specimen  in  Tokyo  and  our  two  spec¬ 
imens  from  Fuji  have  three  like  the  type./'  The  slight  difference  in 
the  number  of  ventrals  and  subcandals  is  completely  bridged  over 
by  the  additional  specimens.  The  coloration,  on  the  other  hand,  is 
the  only  feature  which  thus  far  offers  a  character  by  which  to  distin¬ 
guish  the  two  forms.  A.  braconnirri  is  described  by  Boulenger  as 
being  uniform  blackish,  the  ventrals  having  a  narrow  whitish  edge. 
The  Japanese  specimens  all  seem  to  have  the  median  black  dorsal 
line  and  often  a  blackish  longitudinal  median  stripe  on  the  underside 
of  the  tail,  the  latter  being  absent  in  No.  34047  and  very  obscure  in 
No.  30731,  which  also  shows  trace  of  a  dorso-lateral  dusky  line. 

It  may  be  that  an  actual  comparison  of  specimens  from  Japan  and 
China  may  demonstrate  further  differences,6  but  it  is  quite  clear 
that  the  Japanese  species  is  very  closely  allied  to  the  Ichang  speci¬ 
mens  collected  by  Mr.  Pratt  and  described  by  Boulenger. 

Recently  Doctor  Wall c  has  come  to  a  similar  conclusion  as  to  the 
probable  identity  of  the  two  species.  lie  examined  three  Japanese 
specimens,  which  all  had  23  scale  rows,  viz,  the  two  specimens  now 
in  the  U.  S.  National  Museum  alluded  to  above  (Nos.  3404G,  34047), 
and  a  third  one  from  the  same  locality.  Unfortunately  he  does  not 
mention  the  coloration  nor  the  number  of  chin-shields  in  the  third 
specimen.  It  is  also  impossible  to  make  out  which  of  the  scale  for¬ 
mulas  given  belong  to  the  the  third  Japanese  specimen/7 

Whether,  on  the  other  hand,  the  Ichang  specimens  are  identical 
with  Sauvage’s  originals  of  A  bra  con  nieri  from  eastern  Kiangsi  is 
another  question.  His  description  is  certainly  very  different  from 
Boulenger’s.  Thus  he  speaks  of  the  temporals  as  being  numerous;  of 
the  prefront als  as  small;  his  specimens  have  a  small  lower  postocular, 
and  the  number  of  labials  he  states  to  be  eight;  the  color,  moreover, 
is  a  “brun  ardoise  uniforme.” 

a  1  may  here  call  attention  to  the  fact  that  in  Boulenger’s  figure  of  A.  rufcscrns  (Cat. 
Sn.  Brit.  Mus.,  1,  1893,  p.  308,  pi.  xx,  fig.  2)  there  is  only  indicated  two  pairs  of  chin- 
shields,  while  the  description  speaks  of  three.  This  figure  also  shows  only  five  supra- 
labials  as  against  six  in  the  description. 

6  It  may  be  well  to  point  out  a  difference  in  the  dental  formula  of  the  genus  and  the 
dentition  as  1  find  it  in  the  specimen  in  the  Science  College  specimen,  Tokyo,  and  in 
our  No.  34040.  In  these  1  count  14-10  maxillary  teeth,  which  are  subeqnal,  the  first 
three  and  the  last  three  slightly  smaller,  while  Boulenger  for  the  genus  says:  <£  Max¬ 
illary  teeth  22  to  25,  small,  equal.”  Is  this  character  derived  from  Ichang  specimens, 
and  have  we  here  a  possible  difference  in  the  two  forms? 

c  Proc.  Zool.  Soc.  London,  1903,  p.  SS. 

d  I  presume  that  his  scale  formulas  1 05 -j-44  and  1054-4S  are  meant  for  our  specimens 
No.  34047  and  34040,  respectively.  Repeated  counts  of  these  specimens  give  1634-45 
and  105-f49. 
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ACHALINUS  SPIN  ALIS«  Peters. 

1869.  Achalinus  spinalis  Peters,  Mon.  Bor.  Berlin  Akad.  Wiss.,  1869,  p.  436, 
pi.  — ,  fig.  1  (type-locality  unknown). — Boulenger,  Cat.  Su.  Brit.  Mus., 
I,  p.  309  (Japan?). — Namiye,  Annot.  Zool.  Japon.,  II,  Pt.  1,  1S98,  p.  29, 
fig.  (Kiusiu).- — Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1S98,  p.  33 
(Ilakone  Mts.). — Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  88,  100  (Mt. 
Fuji). 

/  Description  (figs.  257-259). — Adult  female;  U.S.N.M.  No.  34046; 
Mount  Fuji,  Hondo;  August,  1S9S;  A.  Owston,  collector.  Rostral 
scarcely  visible  from  above,  wider  than  high,  and  so  much  hollowed 
out  below  that  the  surface  laterally  is  represented  as  a  ridge  only; 
internasals  very  small,  narrow  anteriorly,  the  suture  with  rostral  less 
than  half  that  of  the  latter  with  anterior  nasal;  prefrontals  very  large, 
the  suture  between  them  twice  as  long  as  the  one  between  the  inter¬ 
nasals,  broadhr  in  contact  with  supraoculars,  and  with  second  supra- 
labial;  frontal  pentagonal,  straight  anteriorly,  posterior  angle  acute, 


Figs.  257-259.-  Achalinus  spinalis.  2 h  x  nat.  size.  257,  tof  of  head;  25S,  side  of  head;  259, 
UNDERSIDE  OF  HEAD.  XO.  30731.  U.S.N.M. 

as  wide  as  long,  shorter  than  distance  from  tip  of  snout,  scarce^  one- 
half  as  long  as  parietals;  supraoculars  very  small,  their  width  less  than 
one-fourth  that  of  the  frontal;  parietals  exceedingly  large,  twice  as 
long  as  distance  of  eye  from  tip  of  snout,  pointed  posteriorly;  nostril 
large,  horizontally  oval  in  the  anterior  of  two  nostrils  which  are  deeply 
hollowed  out;  loreal  longer  than  high,  entering  eye  and  in  contact 
with  prefrontal  and  supraocular  but  not  with  posterior  nasal;  no 
preocular;  eye  very  small,  smaller  than  loreal;  a  crescentic  trace  of 
a  postocular  in  angle  between  two  anterior  temporals;  2  +  2  tempo¬ 
rals,  upper  anterior  smaller  than  the  others,  in  contact  with  supraoc¬ 
ular;  a  large,  elongate  shield  bordering  the  posterior  half  of  the 
parietals;  six  supralabials,  first  exceedingly  small,  sixth  exceedingly 
large,  as  large  as  the  other  five  together,  fourth  and  fifth  entering  eye; 
mental  deeply  hollowed  out,  the  surface  forming  a  V-shaped  ridge; 
3  lower  labials  in  contact  with  anterior  chin-shields,  which  together 

a  Pertaining  to  the  spine  or  backbone,  referring  to  the  black  line  along  the  middle  of 
the  back. 
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form  a  heart-shaped  figure;  3  pairs  of  chin-shields,  posterior  shortest; 
23  rows  of  small,  nonimbricate,  convex  and  keeled  scales  without 
apical  pits,  the  soft  skin  mostly  visible  between  the  scales;  165  ven- 
trals;  anal  entire;  49  undivided  subcaudals.  Color  (in  alcohol)  above 
uniform  ‘‘ walnut-brown,”  more  rufous  toward  the  middle  of  back, 
with  a  very  distinct  black  longitudinal  stripe  along  the  median  line 
involving  the  median  scale  row  and  the  adjacent  half  of  the  scale  on 
either  side;  underside  paler,  more  cinnamon  colored,  each  scute  with  a 
narrow  light  edge  and  a  darker  submarginal  line;  a  median  dusky 
stripe  on  the  underside  of  the  tail. 

Dim  ms  ions. 


Total  length .  412 

Snout  to  vent .  347 

Vent  to  tip  of  tail .  G5 


The  male  seems  to  have  a  relatively  longer  tail  with  more  subcaudals. 
Thus  the  specimen  in  the  Science  College  Museum,  Tokyo,  measures 
410  mm.  in  total  length,  of  which  the  tail  is  90  nun.  and  contains  61 
subcaudals. 

The  young  is  darker  above  in  stronger  contrast  to  the  underside 
and  seems  to  lack  the  dark  median  stripe  on  the  underside  of  the  tail. 

Variation. — Only  a  few  specimens  are  in  the  museums,  but  these 
show  considerable  variability.  The  six  of  which  the  individual  scale 
formulas  are  recorded,  agree  in  having  6  supralabials;  no  preoculars 
and  no  postoculars  (except  occasionally  a  trace) ;  2  +  2  elongated  tem¬ 
porals;  the  scale  rows  vary  between  21  and  23,  six  being  known  with 
23  and  only  one,  the  type,  with  21;  ventrals  between  146  and  166; 
subcaudals  between  45  and  62  ;  all  have  an  undivided  anal  and  undi¬ 
vided  subcaudals.  The  specimen  described  above  seems  to  be  unusual 
in  having  the  loreal  separated  from  the  posterior  nasal  by  the  pre¬ 
frontal  touching  the  second  supralabial.  The  specimen  figured  (fig. 
259)  is  also  abnormal  in  possessing  only  two  pairs  of  chin-shields.  The 
Tokyo  museum  specimen  shows  a  curious  apd  rare  anomaly  in  having 
the  frontal  divided  longitudinally  by  a  suture,  and  it  is  interesting  to 
note  that  one  of  Sauvage’s  types  of  his  A.  braeonnieri ,  from  China, 
also  has  the  frontal  divided  (though  he  docs  not  say  whether  longi¬ 
tudinally  or  transversely);  this  specimen  also  has  one  of  the  supraoc- 
ulars  divided. 

Habitat. — Under  the  supposition  that  A.  braeonnieri,  which  is 
recorded  from  eastern  Kiangsi  and  from  Ichang,  in  southern  China, 
represents  a  distinct  form,  the  present  species  is  restricted  to  Japan. 

Thus  far  only  ten  specimens  are  known,  seven  of  which  are  from 
definite  localities,  which  throw  some  light  on  the  distribution  of  the 
species.  Of  these  three  are  from  Kiusiu,  viz,  the  two  which  Mr.  N. 
Takachilio  collected  at  Idikosan,  province  of  Buzen,  near  the  northern 
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extremity  of  the  island,  and  a  fine  specimen  sent  our  museum  by  Rev. 
Cyrus  A.  Clark  from  Miyazaki,  toward  the  southern  end  of  the  same 
island.  The  one  in  Museum  Senckenbergianum  in  Frankfort  on  the 
Main,  which  was  obtained  from  Mr.  B.  Schmacker  in  1889  came  from 
the  Hakone  Mountains  in  Hondo,  and  Doctor  Wall  mentions  three 
specimens  in  Owston’s  collection  from  “Mount  Fuji.”  Two  of  the 
latter  are  now  in  the  United  States  National  Museum  (Nos.  34046, 
34047). 

List  of  specimens  of  Achalinns  spinalis. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

collected. 

By  whom  col¬ 
lected  or  from 
whom  re¬ 
ceived. 

;  Scale  rows.  ] 

Ventrals. 

"3 

Subcaudals. 

Oculars. 

Temporals. 

V5  CG 

^  2 

£  s 

2"  5 

OQ  O 

U.S.N.M . 

30731 

Young  a . 

Miyazaki,  Hiu- 

C.  A.  Clark.  . 

23  146 

l 

57  0,0 

2+2 

6  2 

ga,  Kiusiu. 

1 

1898. 

Do... 

CO 

1 

Oi 

|  Female^ 

Mount  Fuji, 

Aug.  — 

A.  Owston  .  . 

23,  165: 

l 

49  0,0 

2+2 

6  3 

Hondo. 

Do... 

34047 

Young. . 

. do . 

23  163 

1 

45,  0,0 

2+2' 

6  3 

Berlin 

(c) 

Japan? . 

21’  149 

l 

62,  0.012+2 

6,  3 

1S95. 

Sci.  Coll. 

Male  <*.. . 

Hikosan,  Bu- 

June  — 

N.Takachiho. 

23  163 

l 

(  61  0,0 

2+2 

6  3 

Tokyo. 

zen,  Kiusiu. 

1  , 

Takachi- 

(0 

.do . 

. do . 

23  166 

51.... 

ho. 

Owston. 

(/) 

Mount  Fuji, 

23  .... 

Hondo. 

a  Figs.  257-259.  e  Type;  Peters,  p.  430.  «  Namiye,  p.  29. 

b  Description,  p.  297.  d  Frontal  divided.  )  Wall,  p.  S8. 


Subfamily  HOMALOPSINiK. 

The  snakes  of  this  group  are  apparently  closely  allied  to  the  Natri- 
cine  snakes,  differing  chiefly  in  the  presence  of  grooved  fangs  at  the 
posterior  end  of  the  maxillary.  They  are  even  more  thoroughly 
aquatic,  having  the  nostrils  on  the  upper  surface  of  the  snout  and 
provided  with  valves  by  means  of  which  they  can  be  closed.  The 
head  is  usually  small  and  thick,  scarcely  distinct  from  neck,  and  the 
eyes  are  small  mostly  with  a  vertically  elliptic  pupil;  very  often  there 
is  only  a  single  internasal  shield. 

The  Homalopsine  snakes  are  confined  to  southeastern  Asia, 
including  India,  the  Malay  Archipelago,  Philippines  and  southern 
China,  New  Guinea,  and  northern  Australia.  Two  genera  occur 
within  our  limits,  inasmuch  as  two  species  of  the  genus  Enhydris  and 
one  of  Ilurria  have  been  recorded  from  Formosa. 

The  two  genera  may  be  distinguished  as  follows: 

a1  scales  smooth .  1.  Enhydris,  p.  300. 

a2  scales  keeled .  2.  Ilurria ,  p.  304. 
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Genus  ENHYDRIS"  Latreille. 

1802.  Enhydris  Latreille,  Hist.  Nat.  Kept,,  IV,  p.  200  i  type,  E.  cur  idea— Ilydrus 
mhydris  Schneider)  (not  of  Merrem  1820). 

-  1830.  Hypsirhina  Wagler,  Syst.  Aniphib.,  p.  109  (type,  II.  aer). 

1842.  Fcrania  Gray,  Zool.  Miscelb,  p.  07  (type,  II.  sieboldii). 

1843.  Ilypsiseopus  Fitzinger,  Syst.  Ko]>t. ,  p.  25  (type,  II.  plumbed). 

1843.  Pythomorphuis  Fitzinger,  Syst.  Rept.,  p.  25  (type,  II.  sieboldii). 

1853.  Eurostus  Dumeril,  Prodrom.  Class.  Ophid.,  p.  102  (type,  E.  dussumierii). 

1853.  Trigonunts  Dumeril,  Prodrom.  Class.  Ophid.,  p.  103  (type,  II.  sieboldii). 

The  authors  who  employ  the  generic  name,  “ Enhydris ,  Merrem, 
1820,”  for  two  of  the  Ilydrid  snakes  which  should  correctly  stand  as 
Lapemis,  seem  to  have  overlooked  entirely  the  fact  that  Latreille, 
as  early  as  1802,  established  the  genus  Enhydris  for  an  entirely  dif¬ 
ferent  set  of  snakes,  embracing  all  Schneider’s  species  of  Hydras , 
from  II.  Crispins  on.  This  name,  which  can  not  be  discarded,  as  it 
is  not  a  synonym  of  any  name  previously  given,  must  have  for  type 
one  of  the  six  species  enumerated  by  Latreille,  and  as  neither  he 
nor  any  of  his  successors  have  designated  a  type  for  the  name,  we 
are  obliged  to  resort  to  the  method  of  elimination.  The  last  species 
mentioned  by  Latreille,  Enhydris  dorsalis,  is  of  dubious  application. 
The  third,  Enhydris  ryn chops,  is  the  type  of  Daudin’s  Ilurria  (1803), 
Goldfusz’  Sfrephon  (1820),  and  Cuvier’s  Cerberus  (1829),  while  three 
other  species,  viz,  E.  caspius ,  piscator ,  and  palustris  belong  to  the 
genus  Natrix  ( Tropidonotus ).  A  single  species  is  thus  left  as  type, 
viz,  Enhydris  cscrvlca ,  which  is  Schneider’s  Ilydrus  enhydris.  This 
species,  or  rather  a  synonym  of  this  species,  was  afterwards  (1830) 
made  the  type  of  Hypsirhina,  and  there  can  be  no  doubt  but  that 
the  latter  name  will  have  to  give  way  to  Enhydris  Latreille.  The 
same  result  is  obtained  by  those  who  would  fix  the  type  by  employ¬ 
ing  the  “principle  of  tautonymy.” 

Two  species  have  been  recorded  as  occurring  in  Formosa  and  for 
that  reason  are  here  included.  They  may  lie  distinguished  as  fol¬ 
lows  : 

«l  Snap's  in  19  rows;  supralabials  8;  ventrals  less  than  150 . E.  plumbed,  p.  300. 

a2  Scab's  in  21  rows;  supralabials  7;  ventrals  more  than  150 . E.  bennrttii,  p.  302. 

ENHYDRIS  PLUMBEA  b  (Boie). 

1827.  Ilomalopsis  plumbed  Boie,  Isis,  1827,  p.  550  (type-locality,  Java).— 
Hypsirhina  plumbea  Gray,  Zool.  Misc.,  1842,  p.  GO. — Guenther,  Rept. 
Bril.  India,  1804,  p.  280  (Java  to  Formosa).  —Jan,  Icon.  Ophid.,  livr.  30, 
1808,  pi.  v,  tigs.  2-3  (Java).  Boettger,  Offenbach.  Ver.  Naturk.  24-25 
Ber.,  1885,  pp.  123,  151  (China);  Ber.  Senekenberg.  Naturf.  Ges.,  1894, 
p.  134  (Hainan).  Boulenger,  Cat.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  5 
(Formosa;  China;  Siam;  Malay  Peninsula;  Java).-  Wall,  Proe.  Zool. 


a  From  FvvSfjis,  a  water  snake. 
b  Signifying  lead-colored. 
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Soc.  London,  1903,  p.  94  (Hongkong). — Enhydris  plumbed  Stejneger, 
Jotirn.  Sei.  Coll.  Tokyo,  NIL  Ft.  3,  1S9S,  p.  222  (Taipa,  Formosa). 

1834.  llypsirhitui  hanhvickii  Gray,  111.  End.  Zool.,  II  (pi.  lxxxvji,  fig.  1)  (type- 
locality,  Pinang;  typo  in  P>rit.  Mils.). 

Description. — Adult  female;  Science  College  Museum,  Tokyo,  No.  1 1  a ; 
Taipa,  Formosa;  November,  1897;  T.  Tada,  collector  (figs.  260-262). 
Rostral  much  broader  than  high,  just  visible  from  above;  internasal 
single,  twice  as  wide  as  long,  separated  widely  from  rostral  by  nasals, 
separated  from  loreal;  prefront als  broader  than  long,  broadly  in  con¬ 
tact  with  supraocular;  frontal  longer  than  its  distance  from  tip  of 
snout,  equaling  interparietal  suture,  nearly  straight  anteriorly,  sides 
parallel,  twice  as  wide  as  supraocular  at  center  of  eye;  parietals  as 
long  as  their  distance  from  rostral,  rather  narrow  posteriorly;  nostrils 
small,  round,  on  upper  surface  of  snout,  in  the  posterior  margin  of  the 
anterior  nostrils  which  are  broadly  in  contact  behind  the  rostral;  pos¬ 
terior  nasal  less  than  half  the  size  of  the  anterior,  smaller  than 


Figs.  200-202.— Enhydris  plumbea.  2  x  nat.  size.  200,  top  of  head;  201,  side  of  head;  202,  under¬ 
side  of  head.  No.  11a,  Sci.  Coll.  Tokyo. 


loreal,  which  is  slightly  longer  than  high;  eye  small,  its  diameter  less 
than  its  distance  from  edge  of  lip;  one  preocular,  not  in  contact  with 
frontal;  two  postoculars;  temporals  1+2;  8  supralabials,  increasing 
in  height  backward  to  the  seventh,  which  is  largest,  and  much  higher 
than  eight,  first  in  contact  with  loreal,  separating  posterior  nasal  from 
second  supralabial,  fourth  and  fifth  entering  eye;  five  lower  labials  in 
contact  with  anterior  chin-shields;  posterior  chin-shields  slightly 
shorter  than  anterior,  separated  from  each  other  by  two  scales;  19 
rows  of  smooth  scales  without  apical  pits;  130  ventrals;  anal  divided; 
31  pairs  of  subcaudals.  Color  (in  alcohol)  above  uniform  slate  gray; 
labials  and  two  outer  scale  rows  whitish  with  gray  edges;  underside 
whitish,  each  scute  with  lateral  edge  and  base  narrowly  margined 
with  dark  gray  and  with  a  median  basal  spot  of  the  same  color;  on 
anal  shield  and  the  underside  of  the  tail  a  sharply  defined  median 
line  of  dark  gray. 
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Dimensions. 


Total  length .  130 

Snout  to  vent .  382 

Vent  to  tip  of  tail .  48 


Variation. — Few  deviations  from  the  specimens  described  above 
are  recorded.  In  the  other  specimen  from  the  same  locality  the  pos¬ 
terior  nasal  is  in  contact  with  second  supralabial.  Sometimes  only 
the  fourth  supralabial  enters  the  eye.  The  number  of  ventrals  varies 
between  120  and  134,  subcaudals  between  29  and  46.  Coloration  is  also 
rather  constant;  a  median  dorsal  series  of  small  black  spots  may  be 
present  and  the  whole  underside  may  be  unspotted. 

Habitat . — Originally  described  from  the  Malay  Archipelago  this 
species  has  since  been  found  on  the  opposite  mainland  from  Burma  to 
southern  China.  It  occurs  in  Formosa,  there  being  two  specimens  in 
British  Museum  collected  by  R.  Swinhoe,  and  two  specimens  were 
collected  by  Tsunasuke  Tada  in  1S97  at  Taipa. 


List  of  specimens  of  Enhydris  plumbea. 


Museum. 

No. 

Sex. 

|  Locality. 

I  When 
!  collected. 

By  whom  col¬ 
lected. 

|  Scale  rows. 

Ventrals. 

I  Anal. 

Subcaudals.  . 

1  Oculars. 

Temporals 

Supralabials.  j 

1897. 

U.S.N.M.. 

36513 

Male  a... . 

Taipa,  Formosa.. 

Nov.  — , 

T.  Tada  . . . 

19 

126 

2 

1,2 

1+2 

(  8 

Sei.  Coll. 

Tokyo . . 

11a 

Female  bm 

_ do _ 1 

_ do  . . _ 

. do . 

19 

130 

2 

31 

1,2 

1+2 

8 

Brit.  Mus. 

(a) 

Male  c  ... 

Formosa . 

R.  Swinhoe  . . 

19 

128 

2 

40 

Do  .  .. 

00 

Female  c. 

. do . ■ . 

. do . 

19 

1  1291 

0 

" 

33 

1  _ 

LJ 

a  Sei.  Coll.  Tokyo,  no.  116.  b  Description,  p.  301;  figs.  200-262.  c  Boulenger,  Cat.,  Ill,  p.  5. 


ENHYDRIS  BENNETTII  a  (Gray). 

1842.  Uypsirhina  bennettii  Gray,  Zool.  Miscell.,  p.  G7  (type-locality,  China;  type 
in  Brit.  Mus.;  Bennett,  collector). — Guenther,  Kept.  Brit.  India,  1864, 
p.283  (China).-  AY.  L.  Sclater,  List  Sn.  Ind.  Mus.,  1S91,  p.  55  (Formosa). 
1885.  Uypsirhina  bennetti  Boettger,  Offenbach.  Ver.  Naturk.  24  and  25  Ber.,  p. 
151  (China);  Ber.  Senckenberg.  Naturf.  Ges.,  1894,  p.  134  (Hainan);  Kat. 
Schl.  Mils.  Senckenberg.,  1898,  p.  SS  (Hainan;  Ilerz,  collector). — Bou¬ 
lenger,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  8  (China). 

1854.  Uypsirhina  metadata  Dumeril  and  Bibron,  Erpet.  Gen.,  VII,  Pt.  2,  p.  950 
(type-locality,  China;  type  in  Paris  Mus.;  Eydoux,  collector). 

1868.  Uypsirhina  enhydris  var.  macnlata  Jan,  Icon.  Ophid.,  Hat.  30,  pi.  iv,  fig.  1. 

No  specimen  from  Formosa  being  accessible  to  me,  I  describe  one 
which  probably  hails  from  the  mainland  opposite. 

Description. —  Male;  U.S.N.M.  No.  2212S;  Hongkong,  China?;  Dale 
and  Jouv,  collectors  (figs.  263-265).  Rostral  somewhat  broader 


Named  after  G.  Bennett,  esq.,  who  collected  the  type. 
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than  high,  visible  from  above;  internasal  single,  widely  separated 
from  rostral  by  nasals,  small,  not  much  broader  than  long,  widely 
separated  from  loreal;  prefrontals  smaller  than  nasals,  in  contact 
with  them  and  with  supraoculars;  frontal  somewhat  shorter  than 
its  distance  from  tip  of  snout,  nearly  twice  as  wide  as  supraoculars 
at  center  of  eye;  parietals  rather  broad,  the  lateral  outline  irreg- 
ular  and  showing  evidence  of  fusion  with  adjacent  scales;  nostrils 
semilunar,  on  top  of  snout,  in  a  large  nasal  which  on  the  left  side  is 
semidivided  by  a  suture  from  nostril  to  first  labial;  nasals  broadly  in 
contact  with  each  other  behind  rostral  with  prefrontals  and  first 
supralabials;  loreal  trapezoid,  longer  than  high,  in  contact  with  first 
three  supralabials;  one  preocular,  not  in  contact  with  frontal;  eye 
small,  its  diameter  less  than  distance  from  edge  of  lip;  two  post  ocu¬ 
lars;  l-J-2  temporals;  S  supralabials,  increasing  in  height  backward 
to  the  sixth,  which  is  highest,  first  in  contact  with  loreal,  thus  exclud- 


Figs.  263-205. — Enhydris  bennettu.  2  X  nat.  size.  263,  top  of  head;  264,  side  of  head;  265, 
UNDERSIDE  OF  HEAD.  NO.  2212S,  U.S.N.M. 

ing  nasal  from  second,  fourth  entering  eye;  three  lower  labials  in 
contact  with  anterior  chin-shields,  which  are  followed  by  two  pairs  of 
smaller  chinshields,  both  separated  by  scales;  21  rows  of  smooth 
scales  without  pits;  164  ventrals;  anal  divided;  64  subcaudals.  Color 
(in  alcohol)  above  drab  gray,  with  t  wo  series  of  irregular  dark  brownish 
gray  dorsal  spots,  which  anteriorly  unite  into  short  crossbars  and  on 
the  neck  to  a  median  longitudinal  dark  band;  outer  four  scale  rows 
white,  the  first  and  fourth  having  their  lower  and  upper  edge  respect¬ 
ively  margined  with  dark  gray,  forming  an  upper  and  lower  dark 
indented  edge  to  the  lateral  white  band;  labials  and  whole  underside 
whitish,  each  scale  and  scute  edged  with  dark  gray,  the  ventrals 
with  a  median  series  of  dark  spots  formed  by  a  projection  of  the 
dark  basal  edge,  and  a  similar  arrangement  on  the  subcaudals,  caus¬ 
ing  a  zigzag  longitudinal  dark  band  on  the  median  line  of  the  under¬ 
side  of  the  tail. 
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mm. 


Total  length .  377 

Snout,  to  vent . . .  314 

Vent  to  tip  of  tail .  63 


Variation. — In  the  few  specimens  of  this  species  recorded  the  num¬ 
ber  of  ventrals  varies  between  15S  and  164,  subcaudals  between  47 
and  54. 

Habitat. — Apparently  restricted  to  China.  The  authority  for  the 
the  occurrence  of  this  species  in  Formosa  is  a  specimen  in  the  Indian 
Museum  (No.  12693)  recorded  by  Mr.  W.  L.  Sclater  ( l .  c.).  It  was 
received  from  the  Hongkong  Museum  in  exchange. 


List  of  specimens  of  Enhydris  bennettii. 
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1 
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2 

54 
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a  Description,  p.  302;  figs.  203-265. 


Genus  HURRIAfl  Daudin. 

1803.  Hurria  Daudin,  Bull.  Soc.  Philom.  Paris,  III,  no.  72,  March,  1803,  p.  187 
(type,  Ilydrus  rynchops). 

1813.  Iliiria  Fischer,  Zoognosia,  3  eel.,  I,  p.  65  (emendation). 

1815.  Ilurrianus  Rafinesque,  Anal.  Nat.,  p.  77  (emendation). 

1820.  Strephon  Goldfusz,  Ilandb.  Zool.,  II,  p.  151  (substitute  for  Ilurria). 

1829.  Cerberus  Cuvier,  Regne  Anim.,  2  ed.,  II,  p.  81  (type,  Coluber  cerberus). 

1839.  Cerebus  Swainson,  Classif.  Fish.  Ampli.  Rept.,  II  (Lardner’s  Cab.  Encycl.), 
p.  366  (lapsus). 

The  name  Cerberus ,  by  which  this  genus  is  generally  known,  must 
give  way  to  Ilurria  of  Daudin,  1S03,  the  exclusive  type  of  which  is 
RusseH’s,  Indian  Serpents,  pi.  xl,  which  Doctor  Boulenger  identifies 
as  II.  rynchops. 

HURRIA  RYNCHOPS  b  (Schneider). 

1799.  Ilydrus  rynchops  Schneider,  Hist.  Amphib.,  I,  p.  246  (based  on  Russell, 
Ind.  Serp.,  I,  pi.  xvii;  type-locality,  Ganjam). 

1801.  Elaps  boaefonnis  Schneider,  Hist.  Amphib.,  II,  p.  301  (type-locality  not 

given;  type  in  Mus.  Uni  vers.  Halle). 

1802.  Ilydrus  cinereus  Shaw, Gen.  Zool., Ill, Pt. 2,  p.  567  (based  on  Russell,  pl.xvn). 

1803.  Hurria  schncidcriana  Daudin,  Hist.  Nat.  Rept.,  V,  p.  281  (substitute  name 

for  Elaps  boaefonnis  Schneider). 

1803.  Ilurria  bilineata  Daudin,  Hist.  Nat.  Rept.,  V,  p.  284  (based  on  Russell,  Ind. 
Serp.,  II,  pi.  xl;  type-locality,  Hyderabad). 

a  From  the  Indian  name  Hurriah,  by  which  Russell  designated  the  snake  which 
Daudin  named  Ilurria  bilineata. 

b  From  Rynchops,  better  rhynchops,  from  fjvyx°$,  snout,  and  coip,  eye,  or  face. 
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1803.  Coluber  cerberus  Daudin,  Hist.  Nat.  Kept.,  VII,  p.  167  (based  on  Russell, 
pi.  xvn). 

1S20.  Python  dapiformis  Merrem,  Tent.  Syst.  Amph.,  p.  89  (substitute  for  Flaps 
boaeformis  Schneider). 

1820.  Python  rhynchops  Merrem,  Tent.  Syst.  Amph.,  p.  90  (emendation). — 
Cerberus  rhyndiops  Guenther,  Kept.  Brit.  India,  1864,  p.  279  (East  Ind. 
archipelago,  Ceylon,  India,  Malay  peninsula,  Siam). — Boulenger,  Cat. 
Snakes  Brit.  Mus.,  Ill,  1896,  p.  16  (India,  Malay  peninsula  and  archi¬ 
pelago,  Philippines,  Pelew  Islands). 

1826.  Ilomalopsis  molurus  Boie,  Isis,  1826,  p.  213  (type-locality,  Moluccas). 

1837.  Ilomalopsis  sehneiden  Schlegel,  Phys.  Serp.,  I.,  p.  171  (Pondichery,  Bengal, 
Java,  Timor,  Amboina,  New  Guinea);  II,  p.  341  (sehneklerii). 

1S37.  Coluber  obtusutns  Reinwardt,  in  Schlegel,  Phys.  Serp.,  II,  p.  341. 

1837.  Cerberus  russelii  Cuvier,  in  Schlegel,  Phys.  Serp.,  II,  p.  342,  footnote 
(Pondichery). 

1S49.  Cerberus  acutus  Gray,  Cat.  Snakes  Brit.  Mus.,  p.  65  ( type-locality,  Borneo; 
type  in  Brit.  Mus.). 

1849.  Cerberus  unicolor  Gray,  Cat.  Snakes  Brit.  Mus.,  p.  65  (type-locality,  Philip¬ 
pines;  type  in  Brit.  Mus.;  Cuming,  collector). 

Description. — Adult  male;  Christiania  University  Zoological  Museum, 
No.  S30;  Formosa;  Navara  collector,  1894.  Rostral  pentagonal;  the 
large  semidivided  nasals  broadly  in  contact  with  each  other  behind 
the  rostral;  nostrils  on  upper  side  of  snout;  internasals  small,  trian¬ 
gular,  separated  widely  from  rostral,  in  contact  with  loreal;  prefron- 
tals  smaller  than  nasals,  in  contact  with  internasals,  loreal,  prefrontal, 
supraocular,  and  frontal;  frontal  irregularly  divided  into  four  smaller 
scales;  parietals  broken  up  into  small  scales;  supraoculars  narrow; 
loreal  lozenge-shaped;  one  high  preocular;  two  suboculars  separating 
eye  from  labials;  one  postocular;  temporals  2  +  3,  second  row  keeled; 
supralabials  10  on  one  side,  9  on  the  other,  very  high  and  narrow, 
the  last  three  divided  horizontal^;  11  inferior  labials,  4  in  contact 
with  anterior  chin-shields;  two  pairs  of  chin-shields,  the  posterior 
nearly  entirely  lateral  to  the  anterior;  25  scale  rows,  all  keeled, 
except  outer  row;  145  ventrals;  anal  double;  caudals,  63  pairs. 
Color  (in  alcohol)  above  ash  gray  with  narrow  blackish  crossbands 
which  do  not  reach  the  ventrals,  about  25  between  head  and  anus; 
a  narrow  blackish  band  from  nostril,  through  eye,  obliquely  back¬ 
ward  on  the  side  of  the  neck  ;  underside,  including  posterior  supra¬ 
labials  and  the  three  or  four  lower  rows  of  scales  whitish  with  numer¬ 
ous  large  blackish  spots  on  the  sides  connected  with  the  correspond¬ 
ing  spot  by  irregular  dark  gray  blotches  across  the  ventrals;  lower 
labials  with  a  few  small  dusky  spots. 

Dimensions. 

mm. 


Total  length .  570 

Snout  to  vent .  447 

Vent  to  tip  of  tail .  123 


26485— No.  58-07 - 20 
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Variation.  The  head  scales  of  this  species  are  subject  to  great 
variation.  The  frontal  shield  may  be  intact  or  broken  up;  eye  may 
be  surrounded  by  from  four  to  six  shields;  internasals  may  be  united, 
etc.  The  scale  rows  vary  between  23  and  27,  ventrals  between  132 
and  160,  and  subcaudals  between  49-72. 

Habitat.  -This  species  lives  in  rivers  and  along  the  seacoasts  of 
India  east  to  Indo-China  and  the  Philippines,  and  south  to  Ceylon 
and  throughout  the  Malay  countries  and  archipelago  to  Borneo, 
Celebes,  Ceram,  etc. 

Its  right  to  a  place  in  this  work  is  based  upon  a  specimen  collected 
in  Formosa  by  Mr.  Navara,  and  now  in  the  zoological  museum  of  the 
University  of  Christiania. 


List  of  specimens  of  Hurria  rynchops. 
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a  Description,  p.  305. 

Subfamily  COlMONELLIN^E. 


The  coronelline  snakes  embrace  a  great  variety  of  forms  of  arbo¬ 
real  or  terrestrial  habits,  and  consequently  of  the  most  different 
physiognomy.  Having  no  grooved  fangs  of  any  description,  they 
are  of  course  nonpoisonous,  although  a  few,  like  the  Dinod  on ,  with 
their  vertical  pupil,  to  some  extent  resemble  various  poisonous  forms. 
But  apart  from  the  absence  of  grooves  on  the  posterior  maxillary 
teeth  there  seems  to  be  no  character  by  which  they  can  be  distin¬ 
guished  from  the  next  subfamily. 

Most  of  our  snakes  belong  to  this  group,  the  genera  of  which  may 
be  identified  by  the  following: 

KEY  TO  THE  GENER  V  OF  CORONELLINE  SNAKES  KNOWN  FROM  JAPAN  AND  ADJACENT 

TERRITORY. 

«l  Scale  rows  round  body  in  oven  numbers . Zaocys ,  p.  352. 

a2  Scale  rows  round  body  in  uneven  numbers. 

bl  Anterior  temporals  present,  separating  parietals  from  supralabials. 

r1  Median  maxillary  teeth  differentiated  from  the  others  by  intervals;  pupil  ver¬ 
tically  elliptic . Dinoelon,  p.356. 

r2  Median  maxillary  teeth  not  differentiated  from  the  others;  pupil  round. 
dl  Scales  with  apical  pits;  head  distinct  from  neck. 

c1  More  than  one  loreal . Ptyas ,  p.  345. 

e2  One  loreal  only. 

f1  Maxillary  teeth  increasing  in  size  posteriorly;  tail  more  than  one-fourth 

of  total  length . Zamenis ,  p.  349. 

f2  Maxillary  teeth  subequal;  tail  less  than  one-fourth  of  total  length. 

Elaphe ,  p.  307, 
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d 2  Scales  without  pits;  head  not,  or  scarcely,  distinct  from  neck. 
el  Maxillary  teeth  posteriorly  strongly  enlarged;  portion  of  rostral  visible 


from  above  as  great  as  its  distance  from  frontal . Ilolarehus,  p.  353. 

e 2  Maxillary  teeth  equal;  portion  of  rostral  visible  from  above  less  than  its 
distance  from  frontal . Liopeltis ,  p.  337. 


P  No  anterior  temporal,  parietal  being  in  contact  with  supralabials . 

Calamaria ,  p.  375. 

Genus  ELAPHE"  Fitzinger. 

1826.  Coluber  Boie,  Isis,  1S26,  p.  209  (type,  C.  Jlavcseens;  not  of  Linnceus). 

1833.  Elaphc  Fitzinger,  in  Wagler’s  Descr.  et  Icon.  Amphib.,  Ill,  text  to 

pi.  xxvn  (type,  E.  parrcysii). 

1834.  Callopeltis  Fitzinger,  in  Bonaparte’s  Iconogr.  Fauna  Ital.,  fasc.  VII  (type, 

C.  Icopardina). 

1840.  Elaphis  Bonaparte,  Mem.  Accad.  Sci.  Torino  (2),  II,  Sci.  Fis.  Mat.,  p.  402 
(emendation). 

1843.  Pantherophis  Fitzinger,  Syst.  Rept.,  p.  25  (type.  Coluber  yuttatus). 

1843.  Calopcltis  Fitzinger,  Syst.  Kept.,  p.  26  (emendation). 

1853.  Scotojjhis  Baird  and  Girard,  Cat.  N.  Am.  Rept.,  I,  Serp.,  p.  73  (type, 
Coluber  alleghanicnsis). 

1860.  Leptophidium  Hallo  well,  Proc.  Phila.  Acad.,  1S60,  p.  497  (type,  L. 
dor  salt). 

1860.  Proterodon  Hallowell,  Proc.  Phila.  Acad.,' I860,  p.  498  (type,  P.  tessel- 
latus). 

1862.  Natrix  Cope,  Proc.  Phila.  Acad.,  1862,  p.  338  (type,  Coluber  jlavescens;  not 
of  Laurenti). 

1864.  Phyllophis  Guenther,  Rept.  Brit.  India,  p.  295  (type,  P.  carinata). 

The  above  synonymy  refers  chiefly  to  such  names  as  have  been 
employed  in  connection  with  species  treated  of  in  this  work. 

The  generic  name  Coluber  is  commonly  applied  to  this  genus,  but 
as  will  be  shown  under  that  heading  further  on,  without  strict  observ¬ 
ance  of  the  rules  of  zoological  nomenclature,  inasmuch  as  the 
authors  who  have  specifically  selected  types  for  a  restricted  genus 
Coluber  have  invariably  selected  species  unknown  to  Linnaeus  at  the 
time  he  instituted  the  genus.  The  first  one  to  mention  a  specific 
type  was  Fleming,  in  1822,  but  he  selected  a  Python  unknown  to 
Linnaeus.  The  next  one  was  Boie,5  who  again  selected  a  post-Lin- 
mean  species,  namely,  Scopoli’s  C.  jlavescens . 

«  This  name  is  apparently  a  blunder  for  Elaphis.  The  latter  is  generally  considered 
as  derived  from  eX a(po$,  a  deer,  referring  either  to  the  coloring  of  the  snake,  or  to  its 
swiftness.  Aldrovandi,  who  seems  to  be  the  source  whence  the  modern  authors 
received  the  name,  apparently  considered  it  as  of  the  same  origin  as  Elaps  and  Elops. 
See  Aldrovandi  Serpentum  et  Draconum  Historia,  Chapter  NV,  “De  Elaphe,  sive 
Elape  aut  Elope.” 
b  Isis,  1826,  p.  209,  and  1827,  p.  518. 
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KEY  TO  JAPANESE,  KOREAN,  AND  FORMOSAN  SPECIES  OF  ELAP1IE. 

a1  Scale  rows  19 . E.  quadriviryata ,  p.  327. 

u2  More  than  19  scale  rows. 

61  Scab'  rows  21. 

r1  Less  than  195ventrals . E.  rufodorsata ,  p.  310. 

c2  More  than  195  ventrals . E.  conspieillata ,  p.  334. 

(r  More  than  21  scale  rows. 

c'  (  hie  or  two  outer  scale  rows  smooth,  the  others  strongly  keeled. 

E.  car  inala,  p.  308. 

c2  More  than  two  rows  of  scales  smooth. 
dl  More  than  85  pairs  of  subeaudals. 

el  Underside  of  tail  black  with  a  very  distinct  whitish  band  along  the  median 
suture  between  the  subeaudals. 

P  Scale  rows,  23-25;  ventrals,  229-258;  subeaudals,  90-111  pairs. 

E.  taeniurus ,  p.  319. 

f2  Scale  rows,  25-27;  ventrals,  251-260;  subeaudals,  104-124  pairs. 

E .  sehmackcri,  p.  322. 

e2  Underside  of  tail  not  longitudinally  striped . E.  climacophora,  p.  324. 

d2  Less  than  85  pairs  of  subeaudals. 

el  Eleven  to  thirteen  median  scale  rows  distinctly  keeled;  parietal  suture  not 
longer  than  distance  of  frontal  from  rostral;  postocular  dark  stripe  crosses 
commissure  in  front  of  angle  of  jaw;  color  uniform  or  with  wide  dark 

spots  and  light  cross  bands . E.  schrenckii ,  p.  313. 

e2  Scales  smooth  with  only  faint  traces  of  keels  on  the  median  ones;  parietal 
suture  longer  than  distance  of  frontal  from  nostral;  postocular  dark  band 
reaches  commissure  at  angle  of  mouth;  color  light  with  numerous  narrow 
blackish  cross  bands . E.  (Hone,  p.  315. 

ELAPHE  CARINATA"  (Guenther). 

1858.  Elaphis  sauromates  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  93  (Ningpo, 
China)  (not  of  Pallas);  Rept.  Brit.  India,  1864,  p.  241  (part:  Ningpo),  pi. 
xxi,  fig.  E. 

1864.  Phyllophis  carinata  Guenther,  Rept.  Brit.  India,  p.  295,  pi.  xxi,  fig.  b  (type- 
locality,  China;  type  in  Brit.  Mus.);  Ann.  Mag.  Nat.  Hist.  (6),  I,  188S,  p. 
170 (Kiukiang). — Elaphe carinata  Stejneger,  Journ.  Sci.  Coll.  Tokyo,  Nil, 
Pt.  3,  1898,  p.  221  (Formosa). 

1891.  Coluber  phyllophis  Boulenger,  Ann.  Mag.  Nat.  Ilist.  (6),  VII,  May,  1891,  p. 
280  (type- locality,  Kiukiang,  China;  types  in  Brit.  Mus.;  Pratt,  collector); 
Cat.  Sn.  Brit.  Mus.  II,  1894,  p.  55  (Kiukiang;  Ningpo);  Proc.  in  Zool.  Soc. 
London,  1899,  p.  165  (Kuatini,  Prov.  Fokien).— Guenther,  Ann.  Mus. 
Zool.  St.  Petersbourg,  I,  1896,  p.  205  (Prov.  Szechuen). — Wall,  Proc. 
Zool.  Soc.  London,  1903,  p.  92  (China). — Werner,  Abli.  Bayer.  Akad. 
Wiss.  (Muenich),  II  Klasse,  XII,  Pt.  2,  1904,  p.  356  (Ningpo  Mts.  near 
Shanghai). 

Description.-  Adult  male;  Science  College  Museum,  Tokyo,  No. 
5;  Taipa,  Formosa;  December,  1S97;  T.  Tacla,  collector  (figs. 
266-208).  Rostra]  about  one-third  wider  than  high,  largely  visible 
from  above;  internasals  longer  than  broad,  nearly  as  long  as  pre¬ 
front  als,  the  latter  broadly  in  contact  with  supraocular;  frontal  con¬ 
siderably  longer  than  wide,  longer  than  its  distance  from  rostral,  but 

a  Signifying  keeled;  with  reference  to  the  strong  development  of  the  keels  of  the  scales. 
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shorter  than  parietals,  the  sides  strongly  convergent  backward,  the 
width  at  the  posterior  lateral  angle  being  less  than  width  of  supra¬ 
ocular;  nostril  large,  between  two  nasals,  the  posterior  of  which  is  less 
than  half  as  wide  as  the  anterior;  loreal  much  wider  than  high;  one 
preocular,  not  in  contact  with  frontal;  a  subpreocular;  eye  large,  its 
diameter  equaling  half  its  distance  from  tip  of  snout;  two  postocu¬ 
lars;  temporals  2  +  3;  eight  supralabials,  seventh  largest,  fourth  and 
fifth  entering  eye;  five  lower  labials  in  contact  with  anterior  chin- 
shields,  which  are  slightly  longer  than  posterior;  23  rows  of  scales 
all  strongly  keeled  except  outer  two  rows;  214  ventrals,  angularly 
bent  laterally;  anal  divided;  97  pairs  of  subcaudals.  Color  (in  alco¬ 
hol)  olive  clay  color,  pale  underneath;  back  with  blackish  ill-defined 
cross  markings  the  black  color  only  involving  the  edge  of  the  scales 


266 


Figs.  2GG-2G8.— Elaphe  carinata.  §  X  nat.  size.  266,  top  of  head;  267,  side  of  head;  208,  under¬ 
side  of  head.  No.  5,  Sci.  Coll.  Tokyo. 

and  the  skin  between;  a  longitudinal  blackish  band  on  ventrals  near 
the  lateral  angle  and  frequently  interrupted;  each  ventral  with  the 
posterior  edge  irregularly  marked  with  black;  subcaudals  narrowly 
edged  with  black  so  as  to  form  a  black  median  line;  all  the  upper  and 
lateral  cephalic  sutures  marked  with  black. 

Dimensions. 


Total  length .  .  1,  455 

Snout  to  vent .  1, 155 

Vent  to  tip  of  tail .  300 

Tip  of  snout  to  posterior  end  of  parietals .  34 


The  young  (U.S.N.M.  No.  3650S)  are  much  paler  and  underneath 
uniform  white;  back  with  a  few  scattered  black  dots  which,  on  the 
anterior  half  of  the  body,  form  short  and  narrow  cross  lines;  on  pos¬ 
terior  half  an  obscure,  pale  brown  longitudinal  line  on  each  side; 
upturned  ends  of  ventrals  with  small  black  dots,  forming  an  irregular 
longitudinal  series;  upper  and  lower  labials  with  dark  brown  sutures. 

Variation.— The,  commonest  variation  is  apparently  in  the  number 
of  temporals,  the  extremes  recorded  (for Chinese  specimens)  being  1+2 
and  3  +  3.  The  scale  rows  are  almost  ahva3Ts  23,  but  Wall  mentions 
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a  Chinese  specimen  with  21.  Vent  nils  vary  from  208  to  221  and  cau- 
dals  from  SO  to  07.  According  to  Boulenger  an  undivided'anal  and 
nine  snpralabials  are  rare  features.  Four  lower  labials  in  contact 
with  anterior  chin-shields  as  often  as  five.  The  above  figures  are 
derived  from  17  specimens,  of  which  only  three  are  from  Formosa. 

This  snake  evidently  grows  to  a  great  size,  as  Doctor  Wall  has 
recorded  a  specimen  measuring  S  feet  1  inch  (2.44  meters.). 

Habitat .  Peculiar  to  China,  where  it  has  been  obtained  from  near 
Shanghai,  in  the  north,  to  Kuatun  in  Fokien  in  the  south,  and  as  far 
west  as  Lung-ngan-fu  in  the  western  part  of  the  province  of  Sze- 
chuen. 

In  Formosa  three  specimens  were  collected  by  Mr.  Tada  in  1897, 
and  a  fourth  specimen  is  in  the  zoological  museum  in  Christiania,  col¬ 
lected  by  Mr.  Xavara  in  1894. 


List  of  specimens  of  Elaphe  carinata. 


ELAPHE  RUFODORSATA «  (Cantor). 

1842.  Tropidonotus  rufodorsatus  Cantor,  Zool.  Chusan  (pi.  xm)  (typedocality, 
Ohusan,  China;  types  in  Brit.  Mas.;  Cantor,  collector). —  Coluber  rufo¬ 
dorsatus  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  225  (Tanisui, 
Formosa). — Guenther,  Rept.  Brit.  India,  1864,  p.  238,  pi.  xx,  fig.  G. — 
Strauch,  Mem.  Acad.  Sci.  St.  Petersb.  (7),  XXI,  no.  4,  1873,  pp.  79,  270 
(Khinggan;  High  Gobi;  Dauria;  Possiet  Bay). — Mueller,  Verb.  Naturf. 
Ges.  Basel,  VII,  Pt.  3,  p.  681  (Tientsin). — Boettger,  Offenbach.  Ver. 
Naturk.  26-28  Ber.,  1888,  pp.  70,  130  (Shanghai);  Bcr.  Senckenberg. 
Naturf.  Ges.,  1894,  p.  140  (Luechan  Mts.,  Hankow);  p.  144  (Lake  Sitai, 
near  Shanghai);  Rat.  Sclil.  Mus.  Senckenberg.,  1S98,  p.  50  (Chinhai, 
near  Ningpo). — Boulenger,  Cat.  Sn.  Brit.  Mus.,  II,  1894  p.  43  (eastern 
China,  Formosa,  Hainan). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  91 
(China).  -Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenich),  II  Klasse, 
XXII,  Pt.  2,  1904,  p.  356  (Shanghai;  Hankow). — Nikolski,  Zap.  Imp. 
Akad.  Nauk,  S.  Peterburg  (8),  XVII,  no.  1  (1905),  p.  248  (Possiet  Bay; 
Korea). — Ablabes  rufodorsatus  Boulenger,  Ann.  Mag.  Nat.  Hist.  (6),  V, 
Feb.  1890,  p.  138  (eastern  Siberia;  Peking). 


Signifying  red-backed. 
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1854.  Ablabes  sex-lincaius  Dumeril  and  Bibrox,  Erpet.  Gon.,  YTT,  Pt.  1,  p.  324 
(type-locality,  China;  types  in  Paris  Mus.). —  Coronellu  sexlineata  Jan, 
Icon.  Ophid.,  livr.  14,  18(15,  pi.  vi,  fig.  2  (China;  type). 

188(1.  Simotes  hcrzi  Boettger,  Zool.  Anzeig.,  IN,  1886  p.  510,  (type-locality,  hills 
near  Shanghai;  type  in  Mils.  Senckenberg. ;  Ilerz,  collector). 

Description. — Adult  female;  U.S.N.M.  No.  21192;  Seoul,  Korea; 
October  S,  1883;  P.  L.  Jony,  collector  (figs.  269-271).  Rostral  very 
much  broader  than  high,  just  visible  from  above;  internasals  small, 
very  narrow  in  front,  suture  between  them  considerably  shorter  than 
between  prefrontals,  which  are  large  and  in  contact  with  supraocular; 
frontal  slightly  longer  than  its  distance  from  tip  of  snout,  as  long  as 
interparietal  suture,  slightly  broader  in  front  than  behind,  not  in 
contact  with  preocular;  parietals  long;  nostril  small,  semicircular, 
situated  a  little  above  the  center  of  the  larger  semidivided  nasal; 
lorcal  large,  somewhat  longer  than  high;  one  preocular,  not  in  con¬ 
tact  with  frontal;  no  subpreocular;  two  postoculars,  upper  larger 


Figs.  269-271.— Elaphe  rufodorsata.  2  X  nat.  size.  269,  top  of  head;  270,  side  of  head;  271 
UNDERSIDE  OF  HEAD.  No.  21192,  U.S.N.M. 


than  lower;  temporals  2  +  3;  seven  supralabials,  third  and  fourth 
in  contact  with  eye  (on  left  side  eight,  fourth  and  fifth  in  contact); 
five  lower  labials,  in  contact  with  anterior  chin-shields;  posterior  chin- 
shields  shorter  than  anterior;  21  rows  of  smooth  scales;  ventrals  177 ; 
anal  divided;  51  pairs  of  subcaudals;  no  ventral  lateral  keel.  Color 
(in  alcohol),  above  olive  gray,  with  four  series  of  small  dark  brown 
spots,  the  inner  two  ocellated,  the  outer  solid,  which  on  the  posterior 
half  of  the  body  join  to  form  four  continuous  dark  bands,  extending 
to  the  tip  of  the  tail;  top  of  the  head  with  a  very  distinct  V-shaped 
mark,  angle  forward  on  the  frontal  and  limbs  extending  far  back  on 
the  neck,  the  edges  of  the  mark  strongly  outlined  by  blackish  brown; 
a  similarly  colored  fleur-de-lis-shaped  figure  on  the  fronto-parietal 
suture;  a  blackish  brown  angular  line  on  the  prefrontals,  continuing 
backward  obliquely  through  the  eye  to  angle  of  mouth  and  sides  of 


312 


BULLETIN  58,  UNITED  STATES  NATIONAL  MUSEUM. 


neck;  underside  whitish,  ventrals  outlined  with  black,  and  checkered 
with  large  square  blotches;  a  black  median  line  on  the  suture  between 
the  subeaudals. 


Total  length .  561 

Snout  to  vent... .  470 

Vent  to  tip  of  tail .  01 


Variation. — The  normal  number  of  supralabials  is  seven,  but  occa¬ 
sionally  eight  are  found;  thus  in  both  of  our  Korean  specimens  there 
are  ehdit  on  one  side,  and  Doctor  Werner  found  a  similar  number  among 
five  Chinese  examples.  Twenty-one  scale  rows  seem  to  be  the  con¬ 
stant  number.  Boulenger  mentions  that  two  preoculars  occur  rarely. 
Tn  the  Korean  specimen  in  the  museum  of  the  Michigan  University 
the  temporals  show  the  unusual  number  1  +  2.  Doctor  Wall  men¬ 
tions  that  in  15  Chinese  specimens  examined  by  him  only  one  had 
four  lower  labials  in  contact  with  anterior  chin-shields.  Ventrals 
range  between  162  and  190,  subeaudals  between  47  and  6S. 

Habitat. — China,  from  Peking  to  Hainan,  according  to  specimens 
in  British  Museum.0  It  occurs  also  in  eastern  Siberia  from  Lake 
Baikal  to  Amurland  and  Ussuri,  where  it  has  been  taken  at  Vladivos¬ 
tok  and  Possiet  Bay,  near  the  Korean  boundary,  while  the  United 
States  National  Museum  has  two  specimens  collected  by  the  late  Mr. 
P.  L.  Jouv  at  Seoul,  Korea,  October  8,  18S3.  Another  specimen  from 
Korea,  collected  by  Mr.  G.  A.  Olinger,  is  in  the  museum  of  the  Michi¬ 
gan  University,  and  a  third  in  the  St.  Petersburg  Museum. 

Swinhoe  obtained  it  at  Tamsui,  in  Formosa,  and  sent  the  speci¬ 
mens  to  British  Museum. 


List  of  specimens  of  Elaphc  rnfodorsata. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

col¬ 

lected. 

By  whom  col¬ 
lected. 

1  Scale  rows. 

1  Ventrals. 

< 

|  Subeaudals. 

j  Supralabials. 

Temporals. 

is, S3. 

U.S.N.M  .. 

21191 

Male.... 

Seoul,  Korea  . 

Oct.  8 

P.  L.  Jouy  . . . 

21  169  1 

2 

56 

7-S 

24  2-3 

Do . 

21192 

Female® 

. do . 

_ do . . . 

. do . 

21  177 

2 

51 

|  7-S 

2+3 

Mich.  Uni\  . 

30526 

Adult. . . 

Korea . 

G.  A.  Olinger. 

21  167 

2 

60 

7 

1+2 

Brit.  Mus.. 

Female  b 

Formosa 

It.  Swinhoe. . . 

21  '  1S3 

o 

54 

Do 

.m 

1  ' 

do  a 

do 

_ do . 

21  17S 

2 

49 

I 

1 

1 

“  Description,  p.  311;  figs.  269-271.  h  Boulenger,  Cat.  11,  p.  44. 


As  for  the  locality  Hainan,  see  under  EJaphe  dione,  p.  318,  footnote. 
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ELAPHE  SCHRENCKID*  Strauch. 

1873.  Elaphis  svhrenckii  Strauch,  Mem.  Acad.  Sci.  St.  Potersbourg  (7),  XXI,  no.  4, 
pp.  100,  272  (type-locality,  Khinggan  Mil.  Post,  eastern  Siberia;  type, 
No.  3700  St.  Petersb.  Acad.  Mus.;  Sclirenck,  collector). — Coluber  ttchrenkii 
Boulenger,  Ann.  Mag.  Xat.  Ilist.  (0),  V,  Feb.  1890.  p.  139  (tTssnri  River; 
Brit.  Mus.);  Cat.  Snakes  Brit.  Mils.,  II,  IS94,  p.  48  (Ussuri  R.;  Seoul, 
Korea). — Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  92,  100  (Amurland; 
Korea;  N.  Japan). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8), 
XVII.  no.  1,  1905,  p.  200  (Amurland;  Korea,  etc.). 

1888.  Elaphis  virgatus  Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  p.  72 
(Korea;  Mus.  Senckenb.;  Mod  lender  ft,  collector)  (not  of  Schlegel). 

1S98.  Coluber  schrencH  Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  p.  51  (Korea). 

Description. —  Male  adult;  U.S.N.M.  No.  211S7;  Seoul,  Korea; 
August,  1SS7;  P.  L.  Jouy,  collector.  Rostral  much  broader  than 
high,  visible  from  above;  internasals  longer  than  broad,  much  smaller 
than  prefrontals,  which  are  in  contact  with  supraocular;  frontal 
shorter,  than  its  distance  from  tip  of  snout,  equaling  interparietal 
suture,  much  wider  anteriorly  than  behind,  the  sides  strongly  con¬ 
vergent  backward;  supraoculars  narrower  than  frontal;  parietals 
rather  short,  equaling  frontal  and  half  of  interprefrontal  suture;  nos¬ 
tril  large,  round,  between  two  subequal  nasals;  loreal  longer  than 
high;  one  preocular,  not  in  contact  with  frontal;  one  small  subpre¬ 
ocular  (absent  on  left  side);  two  postoculars  (lower  fused  with  fifth 
supralabial  on  right  side);  temporals  2  +  3;  eight  supralabials,  sev¬ 
enth  largest,  fourth  and  fifth  entering  eye;  four  lower  labials  in  con¬ 
tact  with  anterior  chin-shields;  posterior  chin-shields  shorter  than 
anterior;  23  rows  of  scales,  the  median  ones  distinctly  keeled,  the 
keels  becoming  more  and  more  indistinct  on  the  sides,  disappearing 
entirely  on  the  outer  four  or  five  rows;  214  ventrals,  with  indistinct 
lateral  angle;  anal  divided;  subcaudals,  70  pairs.  Color  (in  alcohol) 
above  dark  isabella-color,  with  scattered  black  specks  occupying  part 
of  a  scale;  on  the  neck  these  spots  become  more  numerous,  and  to¬ 
ward  the  tail  the  edges  of  the  scales  become  dusky,  with  indications 
of  longitudinal  lines;  head  above  like  the  back,  with  irregular  dusky 
spots;  supralabials  whitish,  except  the  last,  all  with  black  posterior 
edge;  a  black  line  obliquely  from  eye  to  edge  of  lip  anterior  to  corner 
of  mouth;  indications  of  a  pale  black-edged  line  between  nostril  and 
eye;  lower  labials  with  dusky  posterior  edges;  underside  whitish, 
the  anterior  ventrals  dark-edged. 

a  For  Dr.  Leopold  von  Schrenck,  the  celebrated  Russian  naturalist  and  explorer  of 
Amurland.  He  was  born  in  the  Kharkov  government  on  April  24,  1826,  and  died  in 
St.  Petersburg  on  January  20,  1S94,  when  director  of  the  Anthropological-Ethnographi¬ 
cal  Museum  of  the  Academy  of  Sciences.  He  traveled  in  eastern  Siberia  and  in 
Sakhalin  during  1854-1856. 
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Dimensions. 


mm. 


Total  length . 

Snout  to  vent  .  . . 
Vent  to  tip  of  tail 


1,580 

1,330 

250 


The  young  have  a  very  characteristic  head  pattern.  Thus,  in  the 
specimen  in  the  Philadelphia  Academy  of  Sciences  (No.  15255),  from 
Seoul,  Korea,  the  ground  color  is  brownish  with  white  black-edged 
bands  and  spots,  as  follows:  A  broad  band  from  upper  postocular 
over  temporals  past  the  last  supralabial,  confluent  with  the  white 
underside;  a  black  line  from  lower  postocular  over  suture  between 
seventh  and  eighth  supralabials  to  edge  of  lip;  a  white  spot  on  frontal 
anteriorly,  and  a  small  one  on  each  of  the  parietals  near  the  frontal; 
an  interrupted  white  cross  band  on  supra  oculars;  a  festooned  white 
band  across  anterior  half  of  prefrontals;  a  white  spot  on  rostral;  a 
white  horizontal  band  from  nostril  to  preocular;  semicircular  black 
markings  on  anterior  supralabials;  an  inverted  Y-shaped  white  mark 
on  upper  neck;  back  with  rhomboidal  brown  black-edged  spots  sepa¬ 
rated  by  whitish  cross  bands. 

TIalfgrown  specimens,  such  as  U.S.N.M.  No.  21189,  show  traces  of 
this  pattern,  especially  on  the  posterior  part  of  the  body  and  on  sides 
of  head  ;  this  specimen  also  has  indication  of  a  checker  pattern  on  the 
underside. 

Very  old  specimens  are  often  nearly  uniform  pale  isabella-color. 

Variation. — Apparently  the  most  variable  feature  of  the  scutella- 
tion  of  this  species  is  the  frequent  absence  of  the  subpreocular.  Thus, 
out  of  1 1  specimens  Strauch  found  it  lacking  on  both  sides  in  five, 
while  of  my  five  Korean  examples  it  is  absent  in  three  on  one  side. 
Only  in  one  of  our  specimens  is  there  a  ninth  supralabial  on  one  side, 
while  in  the  Michigan  University  specimen  from  Korea  the  number  of 
supralabials  is  reduced  to  six  on  one  side  and  seven  on  the  other.  The 
number  of  scale  rows  appears  to  be  very  constant,  all  the  19  speci¬ 
mens  on  record  or  examined  by  me  having  23.  The  number  of  ven- 
trals  is  also  confined  within  narrow  limits,  namely,  208  to  226.  The 
subcaudals  do  not  exceed  76  and  rarely  go  as  low  as  61.  One  speci¬ 
men  (U.S.N.M.  No.  211S6)  has  an  undivided  anal,  and  I  also  believe 
that  it  is  undivided  in  the  young  specimen  in  the  Philadelphia 
Academy  of  Sciences. 

Ila bitat. — Eastern  Asia  from  the  River  Argun,  the  tributary  of  the 
Amur,  ranging  east  to  the  sea.  The  co types  were  collected  in  the 
Khinggan  Mountains  by  Doctor  Radde,  according  to  Schrenck,  but 
as  I  can  not  find  that  Radde  ever  visited  the  main  body  of  this  chain, 
which  is  situated  in  Chinese  Manchuria,  it  is  most  likely"  that  lie  ob¬ 
tained  his  specimens  along  the  borders  of  the  rivers  Argun  and  Amur, 
which  skirt  the  mountains  mentioned.  Dybowski  collected  it  at 
Vladivostok  and  Posict  Bay,  near  the  Korean  frontier,  and  in  Korea 
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itself  it  has  been  collected  more  recently  by  Moellendorff,  Campbell, 
Ferebee  and  Joiiy.  It  seems  to  be  rather  common  in  Korea,  espe¬ 
cially  around  Seoul  whence  Jouy  brought  us  four  specimens. 

Straueh  enumerates  two  specimens  in  the  St.  Petersburg  Museum 
as  having  been  collected  by  Mr.  Gosehkewitsch  in  Japan,  and  as  this 
gentleman  was  for  some  little  time  Russian  consul  in  Hakodate, 
Straueh  assumes  that  they  were  collected  in  Yezo.  The  occurrence  of 
this  species  in  Japan  is  entirely  unconfirmed  and  the  probability  is 
that  the  specimens  really  came  from  the  mainland  opposite,  though 
possibly  shipped  from  Japan.  In  this  connection  it  is  well  to  remem¬ 
ber  that  Elaphe  dione  is  also  credited  to  Yezo  by  the  same  authority 
on  material  from  the  same  source.  Neither  the  one  nor  the  other 
species  has  been  found  on  Japanese  territory  by  other  collectors.0 


List  of  specimens  of  Elaphe  schrenckii. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom  col¬ 
lected. 

18S3. 

U.  S.  N.  M _ 

14009 

Male«... 

Korea . 

Dr.  N.  M.  Ferebee. 

Do . 

21180 

Female . 

'  Seoul,  Korea. 

!  Oct  16 

P.  L.  J  ouy 

Do . 

21187 

Male  b  .. 

. do . 

Aug.  — 

. do . 

Do . 

21188 

Female . 

. do . 

_ do . . . 

. do . 

Do . 

21189 

Male.... 

. do . 

_ do _ 

..  .do... 

1  | 

1890. 

Phila.  Acad . . 

15255 

Young. . 

. do . 

Sept.  — 

Dr.  W.H.  Jones.  . 

Mich.  Univ . . . 

30529 

Adult .  . 

Korea 

G.  A.  Olinger 

Senckenberg.. 

(<•) 

. do . 

Moellendorff..  . 

Brit.  Mus . 

5 

Young d 

Seoul,  Korea. . 

. 

C.  W.  Campbell .. . 

Do . 

c 

Males  .. 

Do . 

a 

Female  d 

Ussuri  River.. 

St.  Petersburg 

2997 

(0 

Possiet  Bay.. 

Do . 

2955 

(/) 

[Japan?] . 

Gosehkewitsch  ... 

Do . 

29-56 

(/) 

. do . 

| 

. do . 

2  I  g 

&  I  ■§ 


2  & 
O  S3 

E-t  co 


23  212  2  0212+3  8 
23  22C  1 J2+3  8-9 


23  214 
23,  218j 
23  225  2|  70 


2  70  2+3 

2,  72  2+3 
:!  70  2+3 


23 _ !. 

23  219, 
23,  22G 
23;  210 
23  210 
23(  220 
23  209 
23|  219, 
23 !  211 


70  2+3  7-8 
72  2+2  0-7 

70 . 

08 . 

70 . 

OS . 

70  . 

71  . 


a  Total  length,  1,035  ram. 
b  Description,  p.  313. 


c  Boettger. 

d  Boulenger,  Cat.  II,  p.  48. 


r  Boulenger,  p.  49. 
1  Straueh,  p.  272. 


ELAPHE  DIONE  b  (Pallas). 

1773.  Coluber  dione  Pallas,  Reise  Russ.  Reichs,  II,  p.  7 1,7  (type-locality,  ‘‘Salt 
steppes  toward  the  Caspian  Sea”). — Boulenger,  Ann.  Mag.  Nat.  Hist. 
(6),  V,  Feb.,  1890,  p.  138  (Ussuri  River;  Peking);  Cat.  Sn.  Brit.  Mus.,  II, 
1894,  p.  44  (southern  Russia  to  Japan).— Boettger,  Ber.  Senokenborg. 
Naturf.  Ges.,  1894,  p.  149  (Chefu,  China);  Ivat.  Schl.  Mus.  Senckcnberg., 
1898,  p.  51  (Chefu;  Turkesfan). — Stone,  Proe.  Phila.  Acad.,  1899.  p.  184 


«  See  also  under  Agkistrodon  blomhoffii,  p.  452. 

b  From  Jicovg,  a  name  in  Greek  mythology,  the  mother  of  Aphrodite. 
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(northern  IVchili,  Uliina).  Mehely,  Zirliy’s  Dritte  Asiat.  Forschungsr., 
II,  1901,  p.  58  (P(»king). —  Wall,  Pro<\  Zool.  Sue.  London,  1903,  p.  91 
(China). — -Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg  (8),  XVII,  No. 
1,  1905,  p.  249  (Vladivostok,  Korea,  cte.). —  El  a  phis  Clone  Dcmeril  and 
Bihron,  Erpet.  Gen.,  VII,  Pt.  1,  p.  248.— Guenther,  Rept.  Brit.  India, 
1804,  p.  240  (Kaukasus;  Peking).-  Jan,  Iron.  Ophid.,  livr.  21,  1867,  pi.  m, 
fig.  .  1  (Sarepta,  Russia).— Stkauch,  Mem.  Arad.  Sri.  St.  Peters)}.  (7),  XXI , 
No.  4,  1873,  pp.  82,  270  (eastern  Russia,  Siberia,  Amur,  Ussuri,  Korea, 
Japan);  in  Przevalski’s  Mongoliya  i  Strana  Tangutov,  III,  1876,  p.  46 
(Ordos).-  Moellenhorff,  Journ.  N.  China  Br.  R.  Asiat.  Sue.  (n.s.),XI, 
1877,  p.  104  (Peking;  Manrhuria).— Boettoer,  Offenbach.  Ver.  Naturk. 
26-28  Ber.,  1888,  p.  131  (East  Europe  to  North  China  and  Korea).-  Wer¬ 
ner,  Abh.  Bayer.  Akad.  Wiss.  (Muenrhen),  II  Klasse,  XXII,  Pt.  2,  1904, 
p.  356  (Tsingtau,  China;  Peking). 

1802.  Coluber  diana  Latreille,  Hist.  Nat.  Rept.,  IV,  p.  159  (emendation). 

1831.  Coluber  eremita  Eiciiwald,  Zool.  Special.,  Ill  (p.  174). 

1837.  Coluber  maeoticus  Rathke,  Mem.  Sav.  Etrang.  Acad.  St.  Petersb.,  Ill,  p. 
433,  pi.  i,  figs.  9-11  (type-locality,  Caspian  Sea  at  the  mouth  of  Riv.  Ural; 
Goebel,  collector). 

Description. — Adult  male;  U.S.N.M.  No.  14610;  Korea;  Dr.  N.  M. 
Ferebee,  collector.  Rostral  much  broader  than  high,  visible  from 
above;  internasals  much  broader  than  long,  only  half  as  long  as  pre- 
frontals  which  are  broadly  in  contact  with  supraocular;  frontal 
nearly  as  long  as  its  distance  from  tip  of  snout,  somewhat  wider  in 
front  than  behind;  parietals  longer  than  frontal,  interparietal  suture 
longer  than  distance  of  frontal  from  rostral;  nostril  large,  between 
two  nasals,  the  anterior  slightly  larger  than  the  posterior;  loreal 
longer  than  high;  one  preocular,  not  in  contact  with  frontal;  one 
subpreocular;  two  postoculars;  temporals  2  +  3;  eight  supralabials, 
seventh  largest,  fourth  and  fifth  entering  eye;  five  lower  labials  in 
contact  with  anterior  chin-shields,  which  are  as  long  as  the  posterior; 
25  rows  of  nearly  smooth  scales;  204  ventrals;  anal  divided  ;  65  pairs  of 
subcaudals.  Color  (in  alcohol)  light  tawny-olive  above,  with  numer¬ 
ous  irregular  narrow  dusky  crossbars,  about  one  to  one  and  a  half 
scale  wide;  head  with  slightly  darker,  black-edged  markings  consisting 
of  an  irregular  chevron  mark  on  parietals  and  upper  neck,  a  cross  mark 
on  prefront  als  and  frontal  extending  backward  obliquely  through 
eye  and  reaching  commissure  at  the  angle  of  mouth;  supralabials, 
including  lower  edge  of  seventh  and  eighth,  pale  yellow;  underside 
pale  yellowish  with  irregular  dusky  spots  which  near  the  obtuse 
lateral  angle  of  the  ventrals  assume  the  character  of  an  interrupted 
longitudinal  line. 

Dimensions. 


Total  length. .  . . .  825 

Snout  to  vent . . .  677 

Vent  to  tip  of  tail .  148 
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In  the  young  (No.  21193)  (fig.  272)  the  markings  are  darker  and 
more  distinct;  t lie  pattern  on  the  head  shows  a  fleur-de-lis  figure  on  the 
interparietal  suture;  the  lateral  dark  spots  on  the  underside  are  blacker, 
broader,  with  a  convex  anterior  outline;  there  are  three  pale  dorsal 
lines,  the  median  one  not  well  defined  and  interrupted  by  the  dark 
crossbars,  the  lateral  ones  on  the  fifth,  sixth,  and  seventh  scale  rows 
continuous  and  cutting  off  a  series  of  blackish  lateral  spots  from  the 
dorsal  dark  crossbars. 

This  pattern  is  often  retained  in  tolerably  large  specimens. 

Variation.  The  variation  in  our  Korean  material  is  quite  insig¬ 
nificant;  thus  all  possess  a  subpreocular,  but,  as  might  be  expected 
in  a  species  of  so  wide  distribution,  many  anomalies  are  found 
when  a  large  series  is  studied.  Straueh  examined  84 
specimens  from  nearly  the  entire  range,  and  has  enu¬ 
merated  the  deviations  he  found.  Thus  five  specimens 
lacked  the  subpreocular  on  both  sides  and  five  on  one 
side;  thirteen  had  three  post  oculars  on  both  sides  and 
six  had  three  on  one  side;  four  specimens  had  nine 
supralabials  on  both  sides  and  two  specimens  only  seven 
on  both  sides,  while  eleven  had  nine  or  seven  on  one 
side  only.  The  number  of  scale  rows  varies  in  about 
even  proportions  between  23  and  25  in  43  speci¬ 
mens."  As  to  the  subcaudals,  Straueh  mentions  as  a 
curious  anomaly  only  found  in  some  east  Siberian  and 
west  Chinese  specimens  that  some  of  the  subcaudals 
are  entire. 

The  number  of  ventrals  varies  between  172  and  214. 

In  this  a  slight  tendency  to  geographical  variation  can 
be  traced.  Thus  in  42  specimens  from  Siberia  the 
ventrals  vary  bet  ween  180  and  214  in  those  west  of  the  Yenisei  River, 
but  between  172  and  195  in  those  from  east  of  that  river.  In  17 
Chinese  specimens  they  vary  again  between  180  and  213  ventrals, 
while  in  five  Korean  specimens  the  number  is  203-207. 

One  of  our  specimens  (No.  21190)  shows  the  anomaly  of  having  on 
both  sides  a  small  shield  cut  off  from  the  third  supralabial  between  it 
and  the  loreal.  Another  (No.  1433 1 )  has  two  presuboculars  on  each  side. 

Habitat. — A  species  of  extraordinarily  wide  distribution,  ranging, 
as  it  does,  from  the  valley  of  the  Volga  in  southeastern  Russia  through 

a  Curiously  enough,  in  21  specimens  in  British  Museum  enumerated  by  Boulenger, 
of  which  12  were  from  China,  from  which  country  Straueh  had  no  specimens,  13  have 
25  scale  rows,  6  have  27,  and  only  2  have  23.  All  our  Korean  specimens  have  25,  and 
1  am  inclined  to  regard  this  as  the  normal  number.  This  agrees  with  Doctor  Wall,  who 
found  23  in  3,  25  in  10,  and  27  in  1  Chinese  specimens,  and  with  Doctor  Werner,  who 
in  4  specimens  from  China  found  3  with  25  and  1  with  27  scale  rows,  the  latter  in  a  spec¬ 
imen  from  Tsingtau. 


Fig.  272.—  Elafiie 
DIONE.  2  x  NAT. 
size.  Top  of 
head.  No.  21193, 
U.S.N.M. 
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temperate  Asia  to  the  Amur  country  in  the  north  and  south  through 
eastern  China  to  Kiukiang,  and  possibly  even  to  the  island  of  Hainan.® 

Dybowski,  according  to  Strauch,  collected  it  on  the  banks  of  the 
Amur  between  Seljonoi-Less  and  Ivhabarovka,  and  also  at  Posiet 
Bay.  It  is  also  recorded  from  the  Ussuri,  the  Sungari,  and  upper 
Amur,  and  the  Hamburg  Museum  has  a  specimen  each  from  Vladi¬ 
vostok  and  Pokrovka,  collected  by  Dieckmann  (Nos.  2168,  2169). 
The  St.  Petersburg  Museum  also  has  a  specimen  from  Vladivostok, 
collected  by  Doctor  Zander. 

Schrenck  and  Doctor  Ferebee  obtained  specimens  in  Korea  and 
Jouv  brought  home  tliree  specimens  from  Seoul. 

Two  specimens  obtained  in  1861  by  the  St.  Petersburg  Academy  from 
the  Russian  consul  in  Hakodate,  Mr.  Goschkewitsch,  arc  credited  by 
Strauch  to  Japan,  but,  as  explained  under  the  head  of  Elaplie  sehrenckii , 
I  do  not  place  any  faith  in  their  having  been  collected  in  any  of  the 
Japanese  islands. 

List  of  specimens  of  Elaphe  dione. 


1 

Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

collected. 

By  whom  col¬ 
lected  or  from 
whom  received. 

Scale  rows.  ^ 

GO  1 

c 

V 

<  1 

1 

w  ; 

rz  ! 
*3 

3 

c3 

O 

3 

m 

i 

Temporals. 

Supralabials. 

U.S.N.M... 

Do 

14321 

14331 

14G10 

Young. . 

Female  « 

Malei>  .. 

| 

Ala  Tan,  Sibe¬ 

Mus.  St.  Petersb. 

25 

207 

2 

01 

3+4  8 

ria. 

Amur  land  .... 

. do . 

25 

192 

2 

50 

2+4  8 

Do 

Korea _ 

Dr.  N.  M.  Fere¬ 

25 

204 

2 

05 

2+3  8 

1883. 

bee. 

1 

. 

Do . 

21190 

Female  a 

Seoul,  Korea.. . 

Oct.  S 

P.  L.  Jouv . 

25 

205 j 

2 

2+3!  8 

Do . 

21193 

Young  c 

. do . 

June,  — 

. do . 

25  207! 

2 

71 

2+3  8 

Do . 

21194 

Female  . 

. do . 

Aug.  — 

. do . 

25 

204! 

2 

,  68  2+2-3  8-9 

Brit.  Mus. . 

h. 

Male  d  . . 

Ussuri  River  . . 

Warsaw  Mus. . . 

23 

179 

2 

oo1 . 

St.  Petersb. 

2910 

(9 

Bikinda,  Us¬ 
suri. 

25 

183 

2 

Do _ 

Do . 

T)n 

2911 

2953 

2954 

3704 

(*) 

(9 

(9 

(9 

D share,  Amur 

25 

195 

2 

01 

[  Japji  n  "'J 

!  Gosehkewitseh  . 

23 

23 

194 

2 

58 

do 

! . do . 

180 

2 

,  62 

Dr* 

Korea 

1  23 

203 

2 

1 

59 

r' 

1 

a  P.  317.  &  Description,  p.  316.  c  Fig.  272.  d  Boulenger,  Cat.  II,  p.  45.  e  Strauch,  p.  271. 


a  This  locality  is  given  on  tin*  authority  of  a  specimen  in  British  Museum  said  to 
have  Been  collected  at  Hojbow  by  J.  Neumann.  It  should  be  noted  in  this  connection, 
however,  that  several  rather  more  northern  forms  have  been  attributed  to  the  same 
locality  upon  material  received  from  the  same  source,  such  as  Xatrir  tigrina ,  Dinodon 
rufozonatus,  Z amends  spinalis ,  Elaphe  rufodorsata ,  Agkistrodon  blomhoffii .  None  of 
these  species  have  been  found  in  that  island  by  other  collectors  (see  Boettger,  Liste 
der  von  der  Insel  Hainan  bekannten  Krieclithiere,  in  Ber.  Senekenberg.  Naturf.  Ges., 
1894.  pp.  129  130. — CorE,  On  a  Collection  of  Batrachia  and  Reptilia  from  the  Island  of 
Hainan,  in  Proc.  Pliila.  Acad.  1894,  pp.  423—428. — Boulenger,  On  the  Reptiles,  Ba- 
trachians,  and  Fishes  collected  by  the  late  Mr.  John  Whitehead  in  the  Interior  of 
Hainan,  in  Proc.  Zool.  Soc.  London,  1899,  pp.  950-902,  pis.  lxvt-lxix),  and  the  sug¬ 
gestion  that  these  northern  species  might  have  come  from  the  mountainous  interior  is 
not  supported  by  the  result  of  Whitehead’s  expedition.  It  seems  most  conservative, 
therefore,  to  wait  for  corroboration  before  the  island  of  Hainan  be  given  as  an 
undoubted  locality  for  those  species. 
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ELAPHE  T /ENIURUS«  Cope. 

1S5S.  Elaphis  virgatus  Guenther,  Gat.  Polubr.  Sn.  Brit.  AIus..  p.  95  (part:  speci¬ 
men  c,  Ghikiang,  Ghina)  (not  of  Schlegel). 

1860.  Elaphe  twniarus  Gope,  Proc.  Phila.  Acad.,  L860,  p.  565  (type-locality,  Ning- 
po,  Ghina,  type  in  Phila.  Acad.  Mns.;  McOartce,  collector). — Elaphis 
tcniiums  Guenther,  Rcpt.  Brit.  India,  1864,  p.  242  (Ghikiang;  Ningpo). — 
Strauch,  Alem.  Acad.  Sci.  St.  Petersb.  (7),  XXI,  no.  4,  1873,  pp.  103,  272 
(Possiet  Bay). — Moellendorff,  Journ.  N.  China  Br.  R.  Asiat.  Soc. 
(n.  s.),  XI,  1877,  p.  104  (Tacliiosse,  NW.  of  Peking). — Boulexger,  Ann. 
Mag.  Xat.  Ilist.  (5),  XIX,  1887,  p.  170  (part:  Chikiang;  Shanghai;  Pe¬ 
king). — Boettgek,  Offenbach.  Ver.  Natiirk.  26-28  Ber.,  1888,  pp.  71, 
131  (Shanghai;  Formosa). — Coluber  txniurus  Boulexger,  Fauna  Brit. 
India,  Rept.,  1890,  p.  333  (part:  Manchuria;  Ghina;  Darjeeling);  Ann. 
Mag.  Nat.  Hist.  (6),  V,  Feb.  1900,  p.  139  (hills  northwest  of  Peking); 
Cat.  Snakes  Brit.  Mns.,  II,  1894,  p.  47  (part:  western  hills  of  Peking; 
Shanghai;  Ghikiang;  mountains  of  Kiukiang;  Darjeeling). — Boettger, 
Ber.  Sonckenberg.  Naturf.  Ges.,  1894,  p.  138  (South  Cape,  Formosa); 
p.  144  (AYusung  near  Shanghai);  ICat.  Schl.  Mus.  Senckenberg.,  1898, 
p.  51  (Shanghai;  Formosa). — AY  all,  Proc.  Zool.  Soc.  London,  1903,  p.  92 
(Yangtze  ATalley;  Shanghai). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 
Peterburg  (S),  XVII,  no.  1,  1905,  p.  259  (Possiet  Bay;  Novgorodsk). 

1879.  Elaphis  yunnanensis  Anderson,  Zool.  Res.  Yunnan  Exped.,  p.  813  (type- 
locality,  Momien,  Yunnan). 

Several  forms  of  varying  degree  of  distinctness  seem  to  cluster 
around  E.  tziniurusb  The  typical  form  which  extends  from  the 
Himalayas  over  China  and  Korea  to  the  Amur  Province  is  character¬ 
ized  by  having  23-25  scale  rows,  226-25S  ventrals,  and  90-111 
subcaudals,  a  formula  derived  from  about  20  specimens.  A  slightly 
differentiated  form  with  25-27  scale  rows,  251-260  ventrals,  and 
104-124  subcaudals  inhabits  the  southern  group  of  the  Riu  Kiu 
Islands,  as  demonstrated  by  5  specimens  examined  by  me.  ‘This 
is  Boettger’s  Coluber  sell  maekeri.  Finally,  the  form  which  Fischer 
called  E.  gmhoirskyi c  seems  clearly  entitled  to  recognition,  there  being 
a  considerable  gap  between  typical  E.  tseniurus  and  the  specimens 

a  From  raivia ,  band;  oJpd,  tail. 

t>  Coluber  tseniurus  ridleyi  Butler,  Journ.  Bombay  Nat.  Hist.  Soc.,  XII,  1899 
(p.  426),  is  unknown  to  me,  as  that  publication  is  not  now  received  in  AYashington. 

c  1885.  Elaphis  grabowskyi  Fischer,  Archiv  Naturg.,  LI,  Pt.  1,  1885,  p.  59  (author’s 
separate  p.  19),  pi.  iv,  tigs.  3 a-e  (type-locality,  Batu  Hapu,  Pengaron, 
southeast  Borneo;  type  in  British  Museum;  Grabowski,  collector). 

1887.  Elaphis  tseniurus  Boulexger,  Ann.  Alag.  Nat.  Hist.  (5),  XIX,  p.  170 
(part:  Pajo,  Sumatra). — Coluber  tseniurus  Boulexger,  Gat.  Sn.  Brit. 
Mus.,  II,  1894,  p.  47  (part:  SE.  Borneo;  Sumatra).— Flower,  Proc. 
Zool.  Soc.  London,  1899,  p.  668  (Kuala  Lumpar,  Malay  peninsula). 

I  have  added  the  last  reference  on  the  strength  of  a  specimen  in  the  United  States 
National  Museum  (No.  26234)  collected  by  Dr.  AY.  L.  Abbott  in  Trong,  Lower  Siam. 
It  is  undoubtedly  an  E .  grabowskyi  with  25  scale  rows,  295  ventrals,  and  111  sub¬ 
caudals;  9  supralabials,  and  preoculars  broadly  in  contact  with  frontal.  Air.  Flower 
gives  no  scale  formulas  of  his  specimens,  but  it  seems  highly  probable  that  they  are 
the  same  as  Abbott’s. 
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from  Borneo,  Sumatra,  and  the  Malay  peninsula  so  far  as  the  scale 
formula  is  concerned,  which  in  four  specimens  is  as  follows:  25  scale 
rows,  278  205  ventrals,  94  111  subcaudals.® 

Description. — Adult  male ;  U.S.N.M.  No.  14608;  Korea;  Dr.  N.  M. 
Ferebee,  collector  (figs.  273,  274).  Rostral  slightly  broader  than  high, 
largely  visible  from  above  ;  internasals  longer  than  broad,  half  as  large 
as  prefront als,  which  are  narrowly  in  contact  with  supraocular;  frontal 
equaling  its  distance  from  rostral,  a  little  shorter  than  interparietal 
suture,  somewhat  broader  in  front  than  behind;  parietals  longer  than 
the  distance  of  frontal  from  tip  of  snout,  strongly  convergent  be¬ 
hind;  nostril  rounded,  large,  between  two  nasals,  the  posterior  slightly 
larger  than  the  anterior;  loreal  lozenge-shaped,  longer  than  high;  one 
preocular,  not  in  contact  with  frontal;  one  small  subpreocular;  two 


273 


Figs.  273-274.— Elaphe  t.eniurus.  l£  x  nat.  size.  273,  top  of  head;  274,  side  of  head. 

No.  14008,  U.S.N.M. 

postoculars;  temporals  2  +  3  (on  left  side  2+4);  eight  supralabials, 
posterior  ones  not  specially  enlarged,  fourth  and  fifth  entering  eye; 
six  lower  labials  in  contact  with  anterior  chin-shields  (on  left  side 
seven),  first  pair  rather  elongate;  chin-shields  subequal;  25  rows  of 
scales,  of  which  the  outer  seven  on  each  side  are  smooth  or  nearly  so, 
the  others  feebly  but  distinctly  keeled;  229  ventrals,  with  a  distinct 
lateral  angle;  anal  divided;  subcaudals,  111  pairs.  Color  (in  alcohol) 
pale  olive  clay-color  above;  on  the  middle  of  the  back  a  black  rope- 
ladder  pattern,  consisting  of  two  narrow  lateral  black  lines  at  regular 
intervals  connected  by  a  black  cross  line  of  approximately  the  same 
width,  this  pattern  gradually  disappearing  on  the  posterior  third  of 
the  body;  on  the  sides  two  or  three  ill-defined  series  of  irregular  black 
spots  which  on  the  posterior  third  of  the  body  gradually  consolidate 

a  Two  of  the  specimens,  the  scale  formulas  of  which  are  here  included,  viz,  Doctor 
Fischer’s  two  original  specimens,  now  in  British  Museum,  have  respectively  278  and 
282  ventrals  and  98  and  94  subcaudals  according  to  Boulenger's  count.  Fischer  him¬ 
self,  in  the  original  description,  counted  281-284  ventrals  and  101  104  subcaudals. 
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into  a  broad  (about  6  scale  rows)  longitudinal  blackish  band  with 
vertical  series  of  white  spots  about  four  scales  apart;  underside  pale 
yellowish  with  a  dusky  spot  on  each  ventral  at  the  lateral  angle,  these 
spots  posteriorly  consolidating  into  a  broad  black  longitudinal  band 
separated  from  the  lateral  broad  band  by  a  white  one  which  occupies 
outer  scale-row  and  the  adjacent  portion  of  the  upturned  ventral; 
these  bands  are  continued  on  the  tail  to  the  tip,  so  that  the  tail  is 
black  with  four  whitish  or  yellowish  bands,  one  on  the  median  line 
underneath,  one  on  the  median  line  above,  and  one  on  each  side; 
head  above  uniform  clay-color  with  a  broad,  horizontal  postocular 
black  band  which  ends  above  the  angle  of  the  mouth  but  does  not 
reach  it;  a  small  dusky  spot  on  preocular;  labials  and  throat  uni¬ 
form  unspotted  pale  yellowish. 


Dimensions. 

mm. 

Total  length . .. .  1,345 

Snout  to  vent .  1,030 

Vent  to  tip  of  tail .  315 


The  young  are  essentially  colored  like  the  above,  except  that 
the  markings  are  more  sharply  defined;  the  vertical  light  marks 
on  the  lateral  black  band  are  suffused  with  brownish;  top  of  head 
without  any  marks  whatever. 

Variation. — This  species,  which  appears  to  be  so  constant  in  colora¬ 
tion,  on  the  other  hand  is  rather  variable  in  its  scutellation.  Thus 
of  about  22  specimens  three  are  recorded  as  having  an  undivided 
anal;  the  temporals  are  rather  variable,  from  1+2  to  2+4;  nine 
supralabials  are  sometimes  noted;  Doctor  Wall  records  a  specimen 
in  which  the  loreals  were  confluent  with  prefrontals  on  both  sides. 
As  stated  before,  the  number  of  ventrals  ranges  between  226  and 
258,  and  the  subcaudals  between  90  and  111.  The  majority  of 
specimens  recorded  seems  to  have  25  scale  rows,  but  in  about  40  per 
cent  the  number  is  23. 

The  relation  of  the  preocular  to  frontal  and  consequently  the 
prefrontal  to  supraocular  is  also  variable.  As  a  rule,  I  believe 
the  latter  are  in  contact,  but  in  one  of  our  specimens  (No.  31718) 
they  are  separated  by  the  preocular  being  broadly  in  contact  with 
the  frontal. 

Habitat. — Ranging  from  Darjeeling  in  the  west  to  Formosa  and 
the  Amur  Province  in  the  east,  this  species  has  the  regular  Himalayo- 
Chinesc  distribution.  The  extreme  northeastern  point  from  which 
it  has  been  recorded  is  Possiet  Bay,  in  the  Amur  Province  near  the 
Korean  boundary,  but  it  seems  to  be  common  in  the  mountains 
west  and  northwest  of  Peking.  A  fine  large  specimen  is  in  the 
U.  S.  National  Museum  (No.  14608)  collected  in  Korea  by  Doctor 
Ferebee. 
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Doctor  Boettger  reports  two  specimens  in  Museum  Senckenberg- 
i an u m  from  Formosa,  though  without  recording  their  scale  formula. 
However,  as  he  is  the  author  of  E.  schmackeri  and  also  had  specimens 
from  Shanghai  for  comparison  the  determination  can  not  well  he 
doubted. 


List  of  specimens  of  HI  a  phe  tuniurus. 


Museum. 

No. 

Sex  and 
age. 

When 

Locality.  collect¬ 

ed. 

By  whom  <  ol- 
lected. 

i  Scale  rows. 

Ventrals. 

j  Anal. 

£  1 

'S 

5 

9 

CO 

Temporals. 

j  Supralabials. 

U.S.N.M. 

7409 

Young. . 

China . . 

W.  Stimpson  .. 

[  25 

230 

2 

95 

1+2 

8-9 

Do 

14(i0S 

M  ale  ° 

Korea _  . 

Dr.N.M.Ferebee  J 

25 

220 

2 

111 

2+3-4 

8 

Do . 

3171S 

Young.. 

Shanghai,  China  . 

E.  Deschamps. . . 

25 

i  233 

o 

“ 

103 

2+3 

,8-9 

St.Petersb. 

1 

3102 

(*) 

Possiet  Bav 

Butakow . 

23 

j  231 

OS 

| 

1 

1 

a  Description,  p.  320;  figs.  273-274.  &  St rauch,  p.272. 


ELAPHE  SCHMACKERI «  (Boettger). 

1895.  Coluber  schmackeri  Boettuek,  Zonl.  Anz.,  XVIII .  8  July,  1895,  p.  268  (typo- 
locality,  Mijakoshima,  Sake  shiiua  group,  Kin  Kin.;  type  in  Mus.  Senck- 
enhorg. ;  Solmiackor,  collector);  Rat.  Sclil.  Mus.  Senckenberg.,  1898,  p. 
53. — Boulengek,  ('at.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  627.-  Wall,  Proo. 
Zool.  Soc.  London,  1903,  p.  101  (Loo  Choos);  1905,  II,  p.  515  (Ishigaki). 

Notwithstanding  the  fact  that  its  original  describer,  Doctor  Boett¬ 
ger,  compares  this  form  with  E.  mocUendorjfii ,  1  can  only  regard  it 
as  an  offshoot  of  E.  tseniurus.  In  fact  I  have  hesitated  long  whether 
it  would  not  be  most  consistent  to  call  it  Elaphe  tseniurus  schmackeri , 
as  the  scale  formulas  plainly  intergrade.  However,  as  long  as  my 
colleagues  are  satisfied  with  the  binominal  appellation  I  can  have  no 
objection. 

This  species,  which  in  Iriomote  shima  is  known  as  “Ki-tokara” 
according  to  Doctor  Lenz,  is  so  closely  related  to  Elaphe  tsrniurus  that 
a  separate  description  seems  unnecessary.  The  coloration  is  identi¬ 
cal.  The  main  differences  in  scutellation  are  the  greater  number  of 
scale  rows,  ventrals,  and  subcaudals,  and  the  somewhat  feebler  earina- 
tion  of  the  dorsal  scales.  Thanks  to  the  kindness  of  Doctor  Boettger 
I  have  been  able  to  examine  his  type  specimen  in  Museum  Seneken- 
bergianum  and  satisfied  myself  that  it  has  keels,  though  A^ery  faint 
ones,  on  the  median  scales.  In  the  Hamburg  Museum  specimen  I 
found  very  weak  keels  on  the  median  scales  while  about  eight  lateral 
rows  on  each  side  are  practically  smooth,  and  in  the  specimen  before 

aFor  the  late  Mr.  B.  Schmacker,  of  Shanghai. 
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me  now  (No.  5,  Sci.  Coll.  Tokyo,  figs.  275-276)  the  outer  nine  scale 
rows  are  smooth,  but  the  seven  middle  ones  have  distinct  though 
feeble  keels.  This  specimen  measures  as  follows: 


Total  length .  k  870 

Snout  to  v out .  1,445 

Vent  to  tip  of  tail .  425 


The  type  as  recorded  by  Doctor  Boettger  measures  2,080  mm  in 
total  length,  of  which  445  belong  to  the  tail.  This  species  conse¬ 
quently  grows  to  a  considerable  size. 

Variation. — Very  much  as  in  Elaplie  tve  minus,  though  the  range 
between  the  extremes  of  the  number  of  ventrals  and  subcaudals  is 
much  less,  as  might  be  expected  from  the  much  more  restricted 
habitat. 

In  most  specimens  the  preocular  is  not  in  contact  with  the  frontal, 
but  in  the  Hamburg  Museum  specimen  these  two  shields  touch  on 


275 


Figs.  275-27(3. — Elaphe  schm  ackeri.  Nat.  size.  275,  top  of  head;  275,  side  of  head.  No.  5,  Sci. 

Coll.  Tokyo. 


the  right  side,  and  in  the  specimen  before  me  (No.  5)  they  practically 
touch  on  both  sides.  In  the  type,  on  the  contrary,  they  are  widely 
separated. 

A  single  anal  is  found  in  No.  89,  Science  College  Museum,  and  in 
this  the  lower  temporals  of  both  rows  are  consolidated  so  as  to  make 
only  2  +  2  temporals,  but  normally  they  are  2  +  3 

Ln  the  Hamburg  Museum  specimen  there  are  10  supralabials  and 
the  Ishigaki  shima  specimen  recorded  by  Dr.  Wall  has  ten  on  one 
side. 

Habitat. — So  far  as  known,  this  form  of  E.  tseniurus  is  confined  to 
the  southern  group  of  the  Riu  Kius.  The  type  in  Museum  Sencken- 
bergianum  is  supposed  to  be  from  Miyakoshima,  from  which  island 
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there  is  also  a  large  specimen  with  mutilated  tail  in  the  Imperial  Mu¬ 
seum,  Ueno  Park,  Tokyo  (No.  6),  and  another  in  Science  College 
Museum,  Tokyo  (No.  5).  Another  large  specimen  (No.  89)  is  in  the 
same  museum,  collected  by  Mr.  Tashiro  in  Iriomote  shima,  and  a  spec¬ 
imen  from  the  same  island  in  the  Hamburg  Museum  (No.  2590)  col¬ 
lected  by  Doctor  Lenz  on  March  13,  1S97,  was  obtained  in  the  moun¬ 
tains  of  the  interior,  according  to  a  note  attached  to  it..  Dr.  Wall 
has  recently  recorded  a  specimen  from  Ishigaki  shima. 


List  of  specimens  of  Elaplie  schmackcri. 


w 

Museum. 

No. 

Sex  and 
age. 

Locality. 

When  • 
collected. 

GO 

By  whom  col-  «s 
looted  or  from  £ 
whom  received.  ® 

73 

V. 

73 

3 

£  o 

6  & 

-a  !  c 

cj 

73 

ft 

m 

> 

< 

cci  EH 

OQ 

Sci.  Coll.,  To¬ 
kyo. 

5 

Male  o .  . 

Miyako  shima 

°5 

251 

9 

117 . 

9 

"j 

' 

Imp.  Nat. 
Tokyo. 

0 

Adult  . 

....do . 

.  27 

254 

2 

2+2-3 

9 

1888. 

1 

i  | 

Sci.  Coll.,  To¬ 

1  S9 

_ do  .. . 

Iriomote  shi¬ 

June  14 

Tashiro .  25 

259 

1 

11S  2+3 

9 

kyo. 

ma. 

1897. 

Hamburg _ 

Senckenberg 

2590 

. do . 

Mar.  13 

Doctor  Lenz  27 

254 

9 

124  2+3 

10 

>8056. 2 « 

Maleb  .. 

Miyakoshima 

B.  Schmaeker.  27 

260 

2 

104 . 

a 

I\  323,  figs.  275-270. 

b  Type. 

ELAPHE  CLIMACOPHORA«  (Boie). 

AODAISHO. 

1826.  Coluber  climacophorus  Boie,  Isis,  1826,  p.  210,  (type-locality,  Japan;  Blom- 
hoff,  collector). — Boclenger,  Cat.  Sn.  Brit.  Mils.,  II,  1894.  p.  54  (Naga¬ 
saki;  Nikko;  Miyanoshta;  Mt.  Onsen,  tthimabara).* — Boettger,  Kat. 
Sclil.  Mas.  Senckenberg.,  1898,  p.  52  (Hakone  Alts. ;  Miyanoshta;  Nikko). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Nikko);  1905,  II,  p.  514 
(Hondo).— Werner,  Abh.  Bayer.  Akad.  Wiss.  (Muenclien),  II  Klasse, 
XXII,  Pt.  2,  1904,  p.  356  (Tsingtau  and  Hankow,  China). 

1837.  Coluber  virgatus  Schlegel,  Pliys.  Serp.,  I,  p.  146;  II,  p.  145  (type-locality, 
Japan;  types  in  Leiden  Mus.;  Buerger  and  Siebold,  collectors)  (not  of 
Bonnaterre,  1790). — Schlegis l and  Temminck,  Fauna  Japon.,  Rept.,  1837, 
pp.  S3,  139  (Japan). — Elaphis  virgatus  DuMERiLand  Bibrox,  Erpet.  Gen., 
VII,  Pt.  1, 1854,  p.  261(Japan). — Bleeker,  Natuurk.  Tijdschr.  Nederland. 
Indie,  XVI,  1858,  p.  204  (Japan). — Jan,  Icon.  Ophid.,  livr.  21,  1867,  pi.  i 
(Japan). — Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  113 
(Tokyo). — Okada,  Cat.  Vert.  Japan,  1891,  p.  68  (Tokyo;  Osaka;  Awaji; 
Nagato;  Yezo). — Wall,  Journ.  Bombay  Soc.  Nat.  Hist.,  XIV,  1902,  p. 
375  (Arima). — Elaphis  virgata  Martens,  Preuss.  Exped.  Ost-Asiens, 
Zool.,  I,  1866,  p.  Ill;  1876,  p.  379  (Yokohama).-  Hilgendorf,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  I,  heft  10,  1876,  p.  29  (Tokyo). — Fritze,  Mitth. 
Deutsch.  Ges.  Ost-Asiens,  V,  heft  46,  1891,  p.  238  (Yezo). 

1837.  Coluber  quadrivirgatus  Temminck  and  Schlegel,  Fauna  Japon.,  Rept., 
Ophid.  pi.  ii  (error;  not  of  the  text). 


From  KXipaq,  ladder,  (popoc, ,  carrying;  referring  to  the  pattern  on  the  back. 
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Description  (figs.  277-27S). — Adult  male;  U.S.X.M.  No.  31874; 
Kochi,  Shikoku;  May,  1902;  Dr.  H.  M.  Smith,  collector.  Rostral 
visible  from  above,  much  broader  than  high;  internasals  about  as 
broad  as  long,  smaller  than  prefront als  which  are  in  contact  with 
supraocular;  frontal  as  long  as  its  distance  from  rostral  and  as  the 
interparietal  suture,  much  broader  in  front  than  behind;  parietals 
longer  than  distance  of  rostral  from  tip  of  snout,  much  narrowed  and 
pointed  behind;  nostril  large,  rounded,  between  two  subequal  nasals; 
loreal  longer  than  high;  one  preocular,  not  in  contact  with  frontal; 
one  subpreocular;  two  post  oculars;  temporals  2  +  3;  supralabials  eight, 
seventh  largest,  fourth  and  fifth  entering  eye;  four  lower  labials  in 
contact  with  anterior  chin-slhelds,  which  are  of  about  the  same 
length  as  the  posterior;  23  rows  of  scales,  most  of  which  are  distinctly 


Figs.  277-27S.— Elaphe  climacophora.  2  X  nat.  size.  277,  top  of  head;  27S,  side  of  head.  No. 

36551.  U.S.N.M. 

keeled,  but  outer  two  rows,  at  least,  perfectly  smooth;  22S  ventrals; 
anal  divided;  111  pairs  of  subcaudals;  the  ventrals  angularly  bent 
laterally.  Color  (in  alcohol)  dark  umber  brown  above  with  four 
somewhat  obscure  darker  longitudinal  bands,  the  lower  ones  occupying 
four  scale  rows,  viz,  second  to  fifth,  the  upper  ones  three  rows,  viz, 
eighth,  ninth,  and  tenth;  head  uniform,  with  a  blackish  oblique  band 
from  eye  backward  to  the  edge  of  the  lip  crossing  and  occupying  the 
whole  of  the  last  supralabial;  other  supralabials  pale,  lower  labials 
and  throat  whitish;  rest  of  underside  bluish  slate  gray,  the  ventrals 
pale-edged  behind  and  with  the  lateral  angle  marked  by  a  narrow 
longitudinal  line. 


1,  365 
1,  040 
325 


Total  length . 

Snout  to  vent  . . . 
Vent  to  tip  of  tail 


Dimensions. 
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The  young,  for  instance  No.  34050,  have  no  longitudinal  dark  bands; 
on  the  back  there  are  numerous  brown  transverse,  black-edged  spots, 
separated  bv  whitish  cross  bands  and  alternating  on  the  sides  with  a 
series  of  brown  spots;  whole  underside  whitish,  posteriorly  with 
dark  edges  to  the  ventrals;  an  oblique  blackish  band  from  eye  back¬ 
ward  crossing  the  last  supralabial,  but  otherwise  no  pattern  on  head; 
supralabials  narrowly  edged  with  dusky. 

Variation . — Only  one  specimen  with  an  undivided  anal  is  recorded. 
The  subpreocular  is  more  variable;  it  is  absent  on  one  side  in  our 
No.  34003;  in  the  Hamburg  Museum  No.  2427  it  is  lacking  on  both 
sides,  though  indicated  on  the  right  side  by  a  minute  granule;  Doctor 
Wall  has  found  it  absent  in  one  specimen  in  a  lot  of  eleven;  Ilil- 
gendorf  in  1G  specimens  found  it  absent  in  one  on  both  sides  and  on 
one  side  in  one.  Tie  also  found  three  postoculars  on  both  sides  in 
two  specimens  and  on  one  side  in  one  specimen,  while  one  postocular 
only  was  present  once  on  both  sides  and  twice  on  one  side.  Doctor 
Wall  records  two  specimen,  with  three  anterior  temporals  on  both  sides. 
In  all  specimens  examined  by  me  the  prcfrontals  are  in  contact  with 
supraocular.  The  two  specimens  from  Shikoku  have  the  parietals 
unusually  pointed  behind.  In  the  young  the  frontal  is  longer  relative 
to  its  distance  from  tip  of  snout. 

The  normal  number  of  scale  rows  appears  to  be  23,  but  25  per  cent 
of  the  specimens  recorded  below  have  25.  Ventrals  range  between 
224  and  244,  subcaudals  between  97  and  122. 

Habitat. — Formerly  believed  to  be  confined  to  Japan  proper  where 
it  appears  to  be  common  from  Iviusiu  to  Yezo,  there  being  numerous 
specimens  from  various  localities  in  the  museums.0  Doctor  Werner 
has  recently  recorded  two  specimens  in  the  Munich  Zoological  Museum 
said  to  have  been  collected  by  Doctor  Habere r  in  Tsingtau  and 
Hankow,  China.  It  should  be  remembered,  however,  that  he  also 
collected  in  Japan  and  that  he  has  credited  two  more  Japanese  species 
to  China,  which  have  not  been  obtained  there  by  any  other  collector 
(see  pp.  331,  336). 

There  are  two  specimens  (No.  7)  in  the  Imperial  Museum,  Ueno 
Park,  Tokyo,  which  are  said  to  be  from  Okinawa  shima,  but  the 
locality  given  is  almost  certainly  erroneous. 

a  Tokyo;  Mount  Fuji;  Yokohama;  Kochi,  Shikoku  (U.  S.  Nat.  Mus.).  Mount  Onsen, 
Shimabara,  Kiusiu;  Nagasaki;  Nikko;  Miyanoshta  (Brit.  Mus.).  Tokyo;  Nikko  (Soi. 
('oil.  Tokyo).  Hakono  Mis;  Miyanoshta.;  Nikko  (Mus.  Scnokonberg.).  Nagasaki; 
Yainato;  Kawachi  (Hamburg  Mus.).  Nagasaki  (Stockholm  Mus.). 
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List  of  specimi  ns  of  Elaphe  climacophora. 
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fType  of  C.  virgatus. 

ELAPHE  QUADRIVIRGATA  «  (Boie). 

SHIMAHEBI. 

Plate  XXL 

1820.  Coluber  quadrivirgatus  Boie,  Isis,  1820,  p.  209, (type-locality,  Japan;  Blomhoff, 
collector);  Bijdr.  Natuuik.  Wetensch.,  II,  Pt.  1,  1827,  p.  250. — Schlegel, 
Phys.  Serp.,  1837,  I,  p.  140;  II,  p.  147,  pi.  v,  figs.  15,  20  (Japan). — 
Temminck  and  Schlegel,  Fauna  Jap.,  Rept.,  1837,  pp.  84,  139  (Japan). — 
Boulenger,  Cat.  Sn.  Brit.  Mus.,  II,  1S94,  p.  59  (Yokohama;  Xikko; 
Miyanoshta;  Kumamoto;  Satsuina;  Gensan,  Korea). — Boettger,  Kat. 
Schl.  Mus.  Senckenberg. ,  1898,  p.  53  (Xikko;  Yezo). — Wall,  Proc.  Zool. 
Soe.  London,  1903,  p.  100  (Japan);  1905,  II,  p.  514  (Hondo;  Yaku  Is.). — 
Werner.  Abb.  Bayer.  Akad.  Wiss.  (Muenchen),  II  Klasse,  XXII, 
Pt.  2,  1904,  p.357  (Hankow,  China). — Nikolski,  Zap.  Imp.  Akad.  Nank, 


«  Signifying  four-striped. 
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S.  Peterburg  (8),  XVII,  No.  1,  1905,  p.  263  (Japan:  Unzen;  Hongkong).- 
Compsosoma  quadririrgatum  Dumeril  and  Bibron.  Erpet.  Gen.,  VI L 
Pt.  1,  1854,  p.  30]  (Japan).—  Elapliis  quadririrgatus  Guenther,  Cat. 
Colnbr.  Sn.  Brit.  Mus.,  1858,  p.  94  (Japan). — Jan.  Icon.  Ophid.,  livr. 
24,  1867,  pi.  i,  fig.  1  (Japan).-  IIilgendorf,  Sitz.  Ber.  Ges.  Naturf. 
Fr.  Berlin,  18S0,  p.  114  (Hakodadi;  Tokyo;  Nambu,  NE.  Hondo). — 
Okada,  Cat.  Vert.  Japan,  1891,  p.  68  (Tokyo;  llakone;  Nii  shima;  Koze 
shima;  Awaji;  Suwo;  Yezo).— Elaphis  quadririrgata  Martens,  Preuss. 
Exped.  Ost-Asien,  Zool.,  1,  1866,  p.  1 12  (Nagasaki);  1S76,  p.  379  (Aoko- 
liaina). — IIilgendorf,  Mittli.  Deutseh.  Ges.  Ost-Asiens,  I,  heft  10, 
1876,  p.  30  (Yezo;  Tokyo).—  Fritze,  Mittli.  Deutsch.  Ges.  Ost-Asiens, 
V,  heft  46,  1891,  p.  23S  (Yezo). 

1826.  Coluber  rulneratus  Boie,  Isis,  1826,  p.  212  (type-locality,  Japan;  Blomhoff, 
collector). 

1837.  Coluber  virgatus  Temminck  and  Schlegel,  Fauna  Japon.,  Rept..,  Ophid., 
pi.  i«  (error;  not  of  text). 

1860.  Elaphis  bilineatus  Hallowell,  Proc.  Phila.  Acad.,  1860,  p.  497  (type- 
locality,  Volcano  Bay,  Yezo;  Doctor  Morrow,  collector). 

1860.  Leptopkidium  dorsale  Hallowell,  Proc.  Phila.  Acad.,  1S60,  p.  498  (type- 
locality,  Hakodate,  Yezo;  Stimpson,  collector). 

1S67.  Elaphis  quadririrgatus  var.  interrupt  a  Jan,  Icon.  Ophid.,  livr.  24,  pi.  i,  fig. 
2,  cover  p.  2  (type-locality,  Japan;  type  in  Mils.  Milano). 

1867.  Elaphis  quadririrgatus  var.  atra  Jan,  Icon.  Ophid.,  livr.  24,  pi.  i,  fig.  3, 
cover  p.  2  (type-locality,  Japan;  type  in  Mus.  Milano). —  Coluber  quadri- 
virgatus  var.  atra  Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  53 
(Japan). 

I  haye  no  doubt  that  Leptopliidium  dorsale ,  Hallowell  is  correctly 
referred  here  as  a  synonym.  The  type  seems  to  be  lost,  but.  I  have 
before  me  a  young  E.  quadrivirgata  from  ^  ezo  (I  .S.X.M.  Xo.  23435), 
which  agrees  with  Hallowed's  description  in  every  particular,  except 
in  the  number  of  ventrals  (100,  which  of  course  is  erroneous  and  prob¬ 
ably  a  misprint  for  200)  and  in  the  shape  of  the  pupil  which  Hallowell 
says  is  “  ovoid,”  but  the  latter  statement  is  easily  accounted  for. 

Description  (figs.  279-281). — Adult  female;  l  S.X.M.  Xo.  31819; 
Yamagawa,  province  of  Satsuma,  Iviusiu;  June  14,  1903;  Dr. 
Hugh  M.  Smith,  collector.  Rostral  much  broader  than  high,  visi¬ 
ble  from  above;  internasals  about  as  long  as  broad,  smaller  than  pre- 
frontals  which  are  broadly  in  contact  with  supraocular;  frontal  as 
long  as  its  distance  from  tip  of  snout  and  as  the  interparietal  suture, 
broader  in  front  than  behind;  parietals  one-fourth  longer  than  dis¬ 
tance  of  frontal  from  tip  of  snout;  nostril  large,  roundish  between 
two  subequal  nasals;  loreal  squarish,  about  as  high  as  long;  one  pre- 
ocular,  not  in  contact  with  frontal;  one  subpreocular;  two  postocu¬ 
lars;  temporals  2  +  3;  supralabials  eight,  fourth  and  fifth  entering 
eye;  five  lower  labials  in  contact  with  anterior  chin-shields  which 
are  of  the  same  length  as  the  posterior;  19  rows  of  scales,  the  11 
median  faintly,  but  distinctly  keeled,  the  outer  four  on  each  side 
smooth;  ventrals  203,  obtusely  angulate  laterally;  anal  divided;  87 
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pairs  of  subeaudals.  Color  (in  alcohol)  above  tawny-olive,  with  four 
longitudinal,  dark  brown  stripes,  the  outer  ones  involving  the  third 
and  fourth  scale  rows,  the  middle  ones  the  sixth  and  seventh  scale 
rows;  the  lower  stripes  end  at  the  vent,  the  upper  ones  continue  on 
the  tail  to  the  tip;  dark  brown  stripe  from  eye  obliquely  backward 

279 


280 


281 


Figs.  279-281.— E la phe  quadrivirgata,  adult.  1$  X  nat.  size.  279,  top  of  head;  280,  side  of  head; 
281,  COLOR  PATTERN  AROUND  THE  MIDDLE  OF  THE  BODY.  No.  3*1.548,  U.S.N.M. 

across  the  eighth  supralabial  and  ending  at  the  angle  of  the  mouth; 
underside  and  lower  half  of  stipralabinls  light  yellowish. 

Dimensions. 


Total  length .  S90 

Snout,  to  vent .  695 

Vent  to  tip  of  tail .  195 


The  young  may,  or  may  not,  have  a  coloration  like  that  of  the  adult, 
a  feature  to  be  mentioned  more  in  detail  under  the  head  of  variation. 
When  unlike  the  adult,  as  in  Nos.  23435,  from  Yezo  (figs.  2S2-2S3), 
and  34026,  from  Yokohama,  the  longitudinal  stripes  are  absent,  and 
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instead  there  are  numerous  more  or  less  complete  narrow,  dusky, 
transverse  zigzag  lines  often  with  pale  edges,  or  these  cross  lines  are 
interrupted  so  as  to  form  a  lateral  series  of  dots  and  a  dorsal  cross 
line,  often  quite  oblique;  on  the  posterior  half  of  the  upper  surface 
of  the  head  there  is  a  brown,  black-edged  pattern  somewhat  resem¬ 
bling  an  ornate  M,  and  anterior  to  this  a  semilunar  band  across  pre- 
frontals  and  supraoculars,  as  well  as  various  marks  of  similar  color 
on  top  and  sides  of  the  snout  and  on  the  supralabials;  a  brown  black- 
edge  postocular  band  crossing  the  last  supralabial  ;  ventrals  faintly 
marked  with  brownish  except  on  lateral  angle  which  is  visible  as  a 
whitish  line. 

Variation. — The  number  of  scale  rows  and  of  supralabials  seem  to 
be  absolutely  constant  in  this  species,  and  only  two  aberrations  with 
regard  to  the  latter  are  on  record,  namely,  two  specimens  examined 
by  Doctor  Wall,  who  in  one  found  on  one  side  three  supralabials 

282  283 


Figs.  282-283.— Elapiie  quadrivirgata,  young.  Enlarged.  282,  color  pattern  of  top  of  head 
and  neck;  283,  color  pattern  around  the  middle  of  the  body.  No.  23435,  U.S.N.M. 

entering  the  eye  instead  of  two  and  in  another  9  supralabials  on 
one  side,  fifth  and  sixth  touching  the  eye.  An  undivided  anal  occurs 
sometimes,  and  curiously  enough  it  is  found  in  no  less  than  three 
specimens  out  of  the  five  on  record  from  Shikoku  (Nos.  31S76-31S7S). 
The  subp  reocular  is  also  occasionally  wanting,  sometimes  on  both 
sides.  Doctor  Hilgendorf  found  three  postoculars  only  once  on  one 
side,  while  several  in  our  series  show  this  anomaly,  thus  Xos.  23434 
and  23435,  while  Xo.  4977  has  them  on  both  sides.  The  normal 
number  of  temporals  is  2  +  2,  but  about  35  per  cent  of  the  specimens 
examined  by  me  have  2  +  3,  while  I  have  only  found  1+2  in  three 
specimens,  namely,  Xos.  3397S,  33979,  and  34016.  The  number  of 
ventrals  varies  between  193  and  215,  subcaudals  between  70  and  99. 

The  coloration  is  very  variable.  In  the  first  place,  there  are  two 
distinct  color  phases,  the  normal  pale  one  with  the  distinct  four  stripes, 
the  other  a  melanistic  phase,  more  or  less  uniform  blackish  brown 
with  the  stripes  more  or  less  obscured  according  to  the  darkness  of  the 
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ground  color.  Of  45  specimens  examined  by  me  only  six  are  mela- 
nistic,  while  in  British  Museum  there  is  the  same  number  in  a  total  of 
14  specimens.  The  black  specimens  are  not  confined  to  any  one 
locality,  but  are  found  in  all  the  islands,  Yezo,  Hondo,  Shikoku,  and 
Kiusiu,  nor  is  this  phase  peculiar  to  the  adults,  as  shown  by  No.  13754, 
which  is  cpiite  young.  In  most  of  these  black  specimens,  the  labials, 
throat,  anterior  ventrals,  and  several  longitudinal  series  of  spots  on 
the  sides  of  the  neck  are  more  or  less  whitish. 

In  the  pale,  striped  specimens  there  is  also  considerable  variation. 
Thus  the  width  of  the  stripes  is  not  always  the  same,  they  being  some¬ 
times  of  equal  width,  sometimes  the  outer  ones  wider  than  the  median 
ones,  sometimes  vice  versa;  sometimes  the  median  stripes  involve  one 
row  of  scales  only,  the  seventh,  sometimes  two,  the  sixth  and  seventh, 
or  even  three,  viz,  the  eighth.  The  underside  is  also  subject  to  great 
variation  from  nearly  uniform  whitish,  or  yellowish,  to  uniform  slate- 
blue,  with  a  distinct  whitish  line  marking  the  lateral  angle. 

The  most  remarkable  variation  in  coloration  is  probably  that  of  the 
young,  for  while  the  majority  appear  to  have  a  very  distinct  jiattern 
of  dusky  dorsal  cross  lines  and  an  ornate  pattern  on  the  head,  as 
described  above,  others  of  exactly  the  same  age  are  practically  colored 
like  the  adults.  Thus  No.  3401 S,  which  shows  as  yet  no  longitudinal 
stripes,  measures  413  mm.  in  total  length,  while  the  two  striped  young, 
Nos.  13754  and  34544,  are  respectively  375  and  378  mm.  long.  Of 
these  the  latter  is  pale  and  shows  faint  traces  of  a  pattern  on  top  of  the 
head,  sometimes  also  noticeable  in  larger  specimens;  the  former  is 
melanistie  with  a  pale-brown  underside. 

Habitat. — This  species  seems  to  be  confined  to  Japan  proper. 
Numerous  specimens  are  in  the  various  museums  from  Kiusiu,  Shi¬ 
koku,  Hondo,  and  Yezo.  That  it  also  occurs  in  the  seven  islands  of 
Idzu  is  shown  by  a  specimen  from  Nii  shima  in  the  Science  College 
Museum,  Tokyo  (No.  92).  Dr.  Wall  has  recently  recorded  two 
specimens  from  the  island  of  Yaku,  south  of  Kiusiu. 

A  specimen  in  British  Museum  is  said  to  have  been  collected  by  Mr. 
J.  11.  Leech  at  Gensan,  Korea,  but  the  locality  is  uncorroborated  and 
highly  suspicious.  Mr.  Leech  also  collected  in  Japan,  and  there  is 
probably  some  error  involved.® 

Such  is  probably  also  the  case  with  regard  to  a  specimen  in  the 
Science  College  Museum,  Tokyo  (No.  8),  said  to  have  been  collected 
by  Mr.  Tashiro  in  Okinawa  shima.  The  occurrence  of  this  snake  in 
the  Kiu  Ivius  is  highly  improbable. 

Similar  remarks  apply  to  Doctor  Slunin’s  specimen  from  Hongkong 
in  the  St.  Petersburg  Museum. 

a  See  p.  29,  under  Ilynobius  leechii.  It  should  be  noted,  however,  that  Werner  has 
recently  referred  an  aberrantly  colored  specimen  to  this  species,  which  Doctor 
Ilaberer  is  said  to  have  collected  at  Ilankow,  China,  and  which  is  now  in  the  collection 
of  the  Academy  of  Sciences  in  Munich.  The  unfortunate  part  is  that  Doctor  Ilaberer 
also  collected  in  Japan  (Werner,  Bayer,  Akal.,  j>.  383),  and  added  two  other  Japanese 
snakes  to  the  Chinese  fauna  (see  E.  climacophom ,  p.  326  and  compicillala ,  p.  336). 
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ELAPHE  CONSPICILLATA  «  (Boie). 

DJIMEGURI. 

1826.  < 1 oluber  conspicillatus  Boie,  Isis,  1826,  p.  211  (typo-locality,  Japan;  Blomhoff, 
collector);  Bijdr.  Natuurk.  Wetciiscli.,  II,  Pt.  1,  1827,  p.262. — Schlegel, 
Phys.  Serp.,  1837,11,  p.  171  (Japan).  -Temminck  and  Schlegel,  Fauna 
Japon.  Ropt.,  1837,  p.  85;  Ophid,  pi.  m  (Japan). —  IIilgexdorf,  Mitth. 
Deutsch.  Gos.  Ost-Asiens,  I,  heft  10,  1876,  p.  30  (Tokyo). — Fritzk,  Mitth. 
Deutsch.  Gos.  Ost-Asions,  V,  heft  46,  1891,  p.  239  (not  soon  in  Yozo). — 
Boulenger,  Cat.  Sn.  Brit.  Mus.  II,  1894,  p.  51  (Yokohama;  Nikko; 
Haruna  II ills). — Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  52 
Hondo). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  ( Nagasaki );  1905, 
J  L,  p.  513  (Hondo,  Tanoga  II.). — Elapliis  conspicillatus  Duueril  and  Bir- 
ron,  Erpet.  Gen.,  VII,  Pt.  1,  1854,  p.  285  (southern  islands  of  Japan ). — 
Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1880,  p.  114  (Tokyo). — 
Okada,  Cat.  Vert.  Japan,  1891,  p.  68  (Tokyo;  Osaka;  Nikko). — Ehiphis 
conspicillata  Martens,  Preuss.  Exped.  Ost-Asien,  Zool.,  I,  1866,  p.  112; 
1876.  p.  379  (Nagasaki). 

1860.  Protcrodon  tcsscllatus  Hallowell,  Proc.  Pliila.  Acad.,  I860,  p.  499  (type- 
locality,  Japan). — Dinodon  ?  tesscUatus  Boulenger,  Cat.  Sn.  Brit.  Mus., 
1,1893,  p.364. 

187S.  Coroncllu  pcrspicillata  Mueller,  Verhandl.  Naturf.  Ges.  Basel,  VI,  Pt.  4, 
p.  595  (lapsus). 

The  specimen  which  served  Ilallowell  for  the  type  of  the  new  feints 
and  species  Protcrodon  tcsscllatus  was  probably  never  entered  in  the 
catalogue  of  the  National  Museum,  and  seems  to  have  been  lost. 
Boulenger  has  referred  it,  with  a  query,  to  the  genus  Dinodon ,b  but  I 
have  no  doubt  that  Hallowell  described  a  fully  adult  Elaphe  conspi¬ 
cillata,  which  he  failed  to  recognize  as  such,  because  of  the  disap¬ 
pearance  of  the  characteristic  markings  on  head  and  back.  Scale 
formula,  coloration,  and  all,  agree  with  E.  conspicillata.  Even  the 
dental  formula,  as  given  by  him,  does  not  deviate  so  very  far  from 
what  I  find  in  my  specimens,  in  which  the  posterior  teeth  are  decidedly 
smaller  than  those  preceding  them. 

Description  (figs.  2S4-2S6). —  Adult  male ;  U.S.N.M.  No.  34025; 
Mori,  near  Yokohama;  October,  1902;  Owston,  collector.  Rostral 
very  much  broader  than  high,  visible  from  above;  internasals  squar¬ 
ish,  broader  than  long,  much  shorter  than  prefrontals  which  are  in 
contact  with  supraoculars;  rostral  as  long  as  its  distance  from  tip  of 
snout,  and  longer  than  interparietal  suture,  twice  as  large  as  the  rather 
narrow  supraocular;  parietals  much  longer  than  distance  of  frontal 
from  tip  of  snout;  nostril  large,  rounded,  between  two  nasals,  of 
which  the  posterior  is  considerably  larger  than  anterior;  loreal  rather 
small,  wider  than  high;  one  preocular  not  in  contact  with  prefrontal; 
no  subpreocular  or  subocular;  two  postoculars;  temporals  large, 

®  Signifying  spectacled,  from  conspicilla ,  medieval  Latin  for  a.  pair  of  spectacles: 
referring  to  the  black  markings  on  the  head  of  the  young. 

b  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  364. 
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1  +  2;  supralabials  7,  sixth  largest,  third  and  fourth  entering  orbit; 
four  lower  labials  in  contact  with  anterior  chin-shields  which  are 
longer  than  posterior;  21  rows  of  scales,  with  feeble  keels  visible  on 
the  middle  nine  rows;  207  ventrals,  scarcely  ungulate  laterally;  anal 
divided;  74  pairs  of  subcaudals.  Color  (in  alcohol)  above  uniform 
drab-gray,  the  outer  seven  or  eight  scales  with  black  bases  and  lateral 
margins,  and  a  black  spot  on  the  upturned  outer  portion  of  every 
other  or  third  ventral;  head  above  with  a  few  black  marks,  viz,  an 
inverted  V  on  the  frontal  and  parietal  region  with  a  black  line  on  the 
posterior  third  of  the  interparietal  suture;  three  black  dots  on  pre- 
frontals;  a  black  line  on  the  internasals  along  the  suture  with  the 
rostral;  on  the  sides  of  head  a  black  mark  on  suture  between  first 
and  second  supralabials  and  another  under  eye  on  suture  between 
third  and  fourth  supralabials,  this  mark  coming  to  the  lower  lip  on 
the  suture  between  fourth  and  fifth  lower  labials;  an  oblique  black 


Figs.  2S4-2S6.— Elaphe  conspicillata.  2  x  nat.  size.  284,  top  of  head,  with  color  pattern;  2S5 
SIDE  OF  head;  286,  UNDERSIDE  OF  head.  No.  36547,  U.S.N.M. 


line  from  postoculars  to  lip  across  the  middle  of  the  sixth  (penultimate) 
supralabial ;  underside  whitish  checkered  with  bold  black  spots,  under¬ 
side  of  tail  with  a  narrow,  often  interrupted,  black  zigzag  line  on  the 
median  suture. 


Total  length .  771 

Snout  to  vent .  f>23 

Vent  to  tip  of  tail .  148 


The  young ,  as  a  rule,  have  a  much  more  distinct  color  pattern,  such 
as  Xo.  6164,  consisting  of  narrow,  black,  white-edged  dorsal  cross 
bands  alternating  with  vertical  bars  of  the  same  width  and  color, 
sometimes  divided  into  two  rows  of  spots;  the  pattern  on  the  head  is 
much  more  distinct,  and  the  black  lines  continuous,  the  most  marked 
being  the  inverted  V,  a  curved  line  on  the  prefront als  between  the 
eyes,  and  the  black  band  back  of  the  upper  outline  of  the  rostral. 
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Variation. — There  is  not  any  great  variation  in  the  scutellation. 
The  number  of  scale  rows  seems  to  be  constant,  21  a,  and  so  is  the 
absence  of  a  true  subpreocular  (the  anomalous  scute  figured  in  fig.  285 
is  really  only  an  accidental  subocular  separated  o(F  on  one  side  from 
the  upper  posterior  corner  of  the  third  supralabial).  Temporals  are 
also  nearly  always  1  +  2,  though  Boulenger  mentions  the  occurrence  of 
2  +  2.  In  one  of  our  specimens  the  anal  is  undivided;  ventrals  vary 
between  200  and  227,  subcaudals  between  60  and  76.  In  two  speci¬ 
mens  there  are  eight  supralabials  on  one  side,  in  one  six.  One  speci¬ 
men,  No.  3401 1,  is  abnormal  in  lacking  the  loreal  on  one  side. 

In  the  young  there  is  some  apparent  variation  in  the  color  due  to 
the  fact  that  the  strongly  marked  first  color  pattern  gradually  gives 
way  to  the  uniform  tint  of  the  adults.  Apparently  some  specimens 
retain  the  early  pattern  later  than  others;  thus  No.  31S52,  although 
18  mm.  longer  than  No.  34013,  which  has  nothing  left  of  the  original 
pattern  on  the  back  but  numerous  irregular  and  scattered  black  dots, 
shows  the  young  pattern  in  its  least  modified  form.  These  remarks 
refer  chiefly  to  the  pattern  on  the  back,  because  that  of  the  head 
remains  strong  and  plain  long  after  the  back  has  become  uniform. 
Some  of  the  head  markings  remain  longer  than  others,  especially  the 
most  characteristic  ones,  viz,  the  line  crossing  the  penultimate  sup¬ 
ralabial,  the  two  lines  crossing  the  lips  below  the  eye  and  between 
first  and  second  supralabials,  and  the  black  postrostral  line. 

Habitat . — Apparently  confined  to  Japan,  but  not  so  common  as  E. 
quadrivirgata  or  E.  climacophora,  and  comparatively  few  specimens 
with  definite  localities  attached  are  in  the  museums.  The  Leiden 
Museum  specimens  collected  by  von  Siebold  and  Buerger  probably 
came  from  Kiusiu.  The  Stockholm  Museum  has  a  specimen  (No.  536) 
from  Nagasaki,  collected  by  Dr.  O.  Nordquist.  The  Berlin  Museum 
has  it  from  Nagasaki  and  Tokyo,  and  British  Museum  from  Yoko¬ 
hama,  Nikko,  and  the  Haruna  Hills.  Dr.  Wall  has  recently  received 
a  specimen  from  Tanega  shima,  south  of  Kiusiu.  Our  museum,  finally, 
has  it  from  Tokyo,  from  Oide,  Shinshiu,  where  Jouy  collected  it  in 
1S82,  and  from  Mount  Fuji.  Dr.  Hugh  M.  Smith  collected  it  in 
Shikoku.  The  only  observation  as  to  the  altitude  attained  by  this 
species  in  the  mountains  is  furnished  with  a  specimen  in  British 
Museum,  which  Lord  Dormer  collected  in  the  Haruna  Hills,  2,500  feet 
above  the  sea. 

Giglioli  and  Salvadori  record  b  a  young  specimen  as  Callopeltis  con - 
spicillatus  taken  by  the  “Yettor  Pisani”  expedition  at  the  Avahuna 
River,  Olga  Bay,  Russian  Coast  Province,  during  September,  1S79. 

a  A  specimen  in  the  Munich  Museum  said  to  have  been  collected  at  Hankow,  China, 
by  Doctor  Habercr,  is  recently  reported  by  Doctor  Werner  (Abh.  Bayer.  Akad.  Wiss. 
(Muenchen),  II  Klasse,  XXII.  Pt.  2,  1904.  p.  357)  as  having  23  scale  rows.  Altogether 
it  is  a  very  dubious  record  (see  pp.  320,  331). 

&  Proc.  Zool.  Soc.  London,  1887,  p.  595. 
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Until  further  details  relat  ive  to  this  specimen  be  obtained  it  is  permis¬ 
sible  to  suspect  that  a  mistake  in  identification  has  been  made,  and 
that  in  reality  it  is  an  E.  schrenkii.  I  must  add,  however,  that  there 
are  several  specimens  in  the  Hamburg  Museum  (Nos.  S49-S52)  col¬ 
lected  by  Doerries  in  the  “  Amurgebiet/  ’  which  are  identified  there 
as  E.  conspicillatd . 


List  of  specimens  of  Elaphe  conspicillata. 


Museum. 

No. 

Sex  and 

HgC. 

Locality. 

When 

collected. 

By  whom 
collected  or  from 
whom  received. 

Scale  rows. 

Ventrals.  | 

"3 

G 

< 

Subcaudals. 

Temporals. 

.3 

Is 

3 

rJl 

U.S.N.M. . . 

6164 

Young. . 

,1a  nan _ 

i  21 

214 

2 

79  1  4-9 

7-8 

1882. 

Do . 

15417 

Male.... 

Oide,  Shinshiu. . . . 

Oct.  — 

P.  L.  Jouy . 

21 

212 

^  2 

1+2 

7 

1903. 

Do . 

31852 

Half  gr.a 

Kochi,  Toza,  Shi¬ 

May  — 

Dr.  11.  M.  Smith. 

21 

219 

2 

73 

,1+2 

7 

koku. 

1S98. 

1 

Do . 

34000 

Female  . 

Mount  Fuji . 

;  Aug.  — 

A.  Owston . 

2i 

227 

1  2 

67 

1+2 

7 

Do . 

34010 

_ do . . . 

. do . 

. .  do  . . 

. .  .  .do . 

1  21 

217 

1 

68 

1+2 

7 

Do . 

34011 

Male. . . . 

. do . 

. .  .do  .  . 

. do . 

1  21 

211 

0 

67 

1+2 

6-7 

Do . 

34012 

Female  . 1 

. do . 

_ do . . . 

. do . 

21 

214 

2 

69 

1+2 

7-8 

Do . 

34013 

IIalfgr.6 

. do . 

....do.  J 

. do . 

21 

206 

2 

63 

1+2 

i  7 

1902. 

Do . 

34025 

M  f*le<*  .  _ 

Mori,  near  Yoko¬ 

;  Oct.  - 

. do . 

i  21 

207 

2 

74 

1+2 

7 

1 

hama. 

Do . 

30547 

Young d 

Tokyo . 

Sci.  Coll.,  Tokyo 

21 

207 

2 

68 

1+2 

7 

Adult  r  . 

Japan . 

21 

211 

0 

73 

1+2 

8? 

Brit.  Mus . . 

a 

Male  /  . . 

. do . 

Leiden  Mus  . . . 

21 

219  2! 

67 

Do . 

b 

Young  / 

. do . 

. do . 

21 

217 

I 

2 

66 

Do . 

c 

Male  /  .. 

Yokohama . 

Challenger  Ex- 

21 

215 

2| 

67 

. 

ped. 

Do . 

d 

Young/ 

Nikko . 

. do . 

21 

224 

2 

63 

Do . 

e  \ 

....do.  /  . 

II  a  r  u  n  a  Ilills, 

Lord  Dormer... 

21 

200 1 

■  2 

68 

| 

2,500  feet. 

a  Length  488  ram.  d  Figs.  284-2, '-6;  Sci.  (’oil.  No.  71. 

b  Length  470  mm.  e  llallowe.!;  type  of  Proterodon  tessellatus. 

f  Description,  p.  334.  /Boulenger,  Cat.  II,  p.  52. 


Genus  LIOPELTIS"  Fitzinger.v 

1843.  Liopeltis  Fitzinoeu,  Syst.  Rept. ,  p.  2(3  (type.  Ilcrpetodryas  tricolor  fcSehlegel). 
1860.  Eurypholis  IIallowell,  Proc.  Phila.  Acad.,  1SG0,  ]>.  403  (type,  E.  semicari- 
natus). 

1862.  Phragmitophis  Guenther,  Ann.  Mag.  Nat.  Hist.  (3),  IX,  p,  126  (type,  Cyclo- 
phis  tricolor). 

1895.  Entecliinus  Cope,  Proc.  Phila.  Acad.,  1S94,  p.  427  (type,  Cyclophis  major). 
1900.  Entacanthus  Cope,  Rep.  IJ.  S.  Nat.  Mils.,  1898,  p.  780  (type,  Cyclophis  major). 

a  From  AfFos,  .smooth;  tie Xrt/,  a  little  shield;  scale. 
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Liopeltis  is  almost  coextensive  with  Boulenger’s  Ablabes  (part 
of  Ablabes  Dumeril  ami  Bibron,  1854)  for  which  lie  selected  A. 
baliodeirus  as  the  type  ( =  ( longylosoma  Fitzinger,  1848),  with  the 
exception  of  the  latter  species,  which  Cope  says  has  hypapophyses 
present  throughout  the  vertebral  column.  The  species  are  very 
difficult  to  distinguish  generieallv  from  Elaplte ,  the  chief  character 
being  the  absence  of  apical  pits  to  the  dorsal  scales.  These  are 
very  obscure  in  some  of  the  Elaphe ,  for  instance  E.  rufodorsata , 
and  can  only  be  discovered  by  a  very  careful  examination  of  the 
dry  scale.  This  latter  species,  therefore,  has  been  referred  repeat¬ 
edly  to  the  genus  here  treated  of. 

This  genus  is  mostly  oriental  in  its  distribution,  extending  in  the 
west  to  the  Himalayas  and  in  the  south  to  the  Malayan  Islands. 
In  China  it  does  not  reach  farther  north  than  Shanghai  and  is  also 
unknown  in  Japan  proper.  The  Chinese  species  extends,  however, 
to  Formosa,  and  there  are  two  species  apparently  peculiar  to  the 
Kiukius. 

KEY  TO  THE  K1UKIU  AND  FORMOSA  SPECIES  OF  LIOPELTIS. 

a1.  Scale  rows  15. 

ft1.  Posterior  chin-shields  much  shorter  than  the  anterioi 

b2.  Posterior  and  anterior  chin-shields  subequal . 

a2.  Scale  rows  17 . 

LIOPELTIS  MAJOR  «  (Guenther). 

1858.  Cyclophis  major  Guenther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  p.  120  (type- 
locality,  near  Ningpo,  China;  type  in  Brit.  Mus.);  Kept.  Brit.  India,  18(34, 
p.  230  (Ningpo;  Hongkong)  pi.  xvn,  llg.  L ;  Ann.  Mag.  Nat.  Hist.  (6),  I, 
1888,  p.  170  (near  Kiukiang,  China). — Ablabes  major  Boettger,  Ber. 
Senckenberg.  Naturf.  Ges.,  1894,  p.  140  (Lueshan  Mts.,  Kiukiang). — 
Boulenger,  Cat.  Snakes  Brit.  Mus.,  II,  1894,  p.  279  (eastern  China; 
Formosa);  Proc.  Zool.  Soc.  London.,  1899,  p.  165  (Prov.  of  Fokien). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  93  (Hongkong;  Formosa). 

1S60.  Herpctodryas  ehloris  IIallowell,  Proc.  Phila.  Acad.,  1860,  p.  503  (type- 
locality,  Hongkong;  type,  U.S.N.M.  No.  7335;  Brooke,  collector). 

Description Jfalf  grown  male ;  U.S.N.M.  No.  7335;  type  of  Iler- 
petodryas  ehloris  IIallowell;  Hongkong  Island,  China;  May,  1854; 
Mr.  Brooke,  collector  (figs.  287-289).  Rostral  somewhat  broader 
than  high,  visible  from  above;  internasals  very  small,  much  smaller 
than  prefrontals,  which  are  broadly  in  contact  with  supraocular; 
frontal  much  longer  than  its  distance  from  tip  of  snout,  equalling  the 
interparietal  suture,  slightly  wider  in  front  than  behind,  wider  than 
supraoculars ;  parietals  long,  twice  as  long  as  the  frontal’s  distance 
from  rostral,  followed  by  two  enlarged  scales  or  scutes,  which  are 
larger  than  internasals;  nostril  large,  oval,  in  the  anterior  portion  of 
an  elongated  nasal;  loreal  much  longer  than  high,  about  the  same 


■- . L.  major ,  p.  338. 

. . .  ,L.  semicarinata ,  p.  340. 
. L.  herminx  p.  343. 


a  Signifying  larger;  rather  large. 
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length  as  nasal  but  lower  ;  one  preoeular  widely  separated  from  frontal; 
two  post  oculars,  upper  largest;  temporals  1+2,  large,  with  straight 
edges;  S  supralabials,  fourth  and  fifth  entering  eye,  seventh  largest, 
sixth  nearly  triangular;  four  lower  labials  in  contact  with  anterior 
chin-shields,  which  are  longer  than  posterior;  15  rows  of  smooth 
scales;  163  ventrals,  not  ungulate  laterally;  anal  divided;  S6  pairs  of 
subcaudals.  Color  (in  alcohol)  above  blue,  in  life  bright  green; 
under  side  white  or,  in  life,  yellow. 


Total  length .  684 

Snout  to  vent .  500 

Vent  to  tip  of  tail .  178 


A  young  specimen  from  the  province  of  Fokien,  China,  is  described 
by  Boulenger®  as  having  irregular  black  transverse  spots  on  the 
nape  and  anterior  part  of  the  back,  and  traces  of  an  interrupted 
black  lateral  streak. 


Figs.  2S7-289. — Liopeltis  major.  2  X  Nat.  size.  2S7,  top  of  head;  2SS,  side  of  head;  2S9  ukdep- 
side  of  head.  No.  7335,  U.S.N.M. 


Variation .-  Boulenger  describes  this  species  as  having  a  divided 
nasal,  but  T  can  not  make  out  any  such  division  in  our  specimen. 
Doctor  Wall  mentions  a  specimen  having  seven  labials,  with  the  third 
and  fourth  touching  the  eye  on  one  side.  Ventrals  range  between  163 
and  177;  subcaudals  between  70  and  90. 

Habitat .- — Apparently  restricted  to  the  lower  Yangtse-  Valley  and 
coasts  of  eastern  China,  between  Hongkong  and  Shanghai,  as  well  as 
to  Formosa,  from  which  island  S w inhoe  brought  four  specimens  to 
British  Museum.  Doctor  Wall  saw  two  additional  specimens  from 
Formosa  in  the  Hongkong  City  Hall  Museum.  In  the  Chinese 
province  of  Fokien  it  has  been  found  as  high  as  3,000  to  4,000  feet 
altitude. 

a  Proc.  Zuol.  Soc.  London,  1890,  p.  165. 
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List  of  specimens  oj  Liopdtis  major. 


w  cS 


Museum. 

No. 

Sex.  j 

Locality. 

When 
,  col- 
*  lccted. 

By  whom 
collected. 

1  i  i 
£  SU 

7a  r  'A 
o  I  *3 

Subeauda 

Temporal 

7s 

7s 

a, 

m 

! 

1854. 

' 

U.S.N.M  ... 

7335 

Male  a  . . 

1 1  ongkong  1  sland  . . 

.  May  — 

Brooke . 

15'  163 

2 

86  1+2 

8 

Srit.  Mus.. . 

f 

Female  b 

Formosa 

R.  Swinhop.. 

15  170, 

2 

86* .... 

Do . 

J 

9 

_ do.  b  . 

. do . 

! . do . 

15  108 

2 

86 _ 1 

Do 

h 

....  do.  b  . 

do  . 

. do . 

15i  17o| 

2 

85i .... 

Do.  .  . 

i 

_ do.  b  . 

. do . 

. do . 

i 

.!  15  171 

2 

83  .... 

1 

1 

a  Description,  p.  338;  figs.  287  289.  Type  of  11.  chloris.  b  Boulenger,  Cat.  II,  p.  279. 


LIOPELTIS  SEMICARINATA  «  (Hallowell). 

1860.  Eurypholis  semicarinatus  Hallowell,  Proc.  Phila.  AcacL,  1860,  p.  493 
(type-locality,  Nafa,  Okinawa  sliima,  Pin  Ivin;  types,  U.  S.  Nat.  Mns., 
No.  7316;  Wright,  collector). — Ablates  semicarinatus  Boulenger,  Proc. 
Zool.  Soe.  London,  1887,  p.  148  (“Loochoo  Islands,”  Pryer,  collector); 
Cat.  Sn.  Brit.  Mus.,  II,  1894,  p.  27S  (Great  Loochoo  Island;  Ilolst,  col¬ 
lector;  Nagasaki!). — Fritze,  Zool.  Jalirb.  Syst.,  VII,  1894,  p.  862;  author’s 
separate,  p.  13  (Okinawa  sliima),  p.  864;  author’s  separate,  p.  15  (Anmmi-o- 
shima).-  Boettger,  Offenbach.  Ver.  Naturk.  33-36  Ber.,  1895,  p. 
115  (Miyakoshima,  Yaeyama  group);  Ivat.  Schl.  Mus.  Senckenberg.,  1898, 
p.  78. — Wall,  Proc.  Zool.  Soc.,  London,  1903,  p.  101  (Japan;  LooChoos); 
1905,  II,  p.  515  (Okinawa;  Amaini). 

1868.  Cyelophis  nebulosus  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  I,  p.  418,  pl.xix, 
fig.  c  (type-locality,  Nagasaki!;  type  in  Brit.  Mus.;  Whitely,  collector). 

The  two  specimens  which  served  Ilallowell  as  types  for  this  species 
are  still  in  the  l  nited  States  National  Museum  (No.  7316)  in  a  fair 
state  of  preservation.  The  scale  formulas,  as  given  by  him  and  as 
counted  by  me,  agree  pretty  well,  but  his  dimensions  do  not.  He 
says:  Total  length,  1  foot  7}  inches;  of  tail,  4  inches,  five  lines  [Pied 
du  Roi],  the  equivalents  in  mm  being  about  536  and  1  IS.  The  two 
specimens,  as  measured  by  Mr.  Paine,  my  assistant,  are:  Total  length, 
492  and  564  mm.;  tail,  107  and  122  mm.,  a  considerable  discrepancy. 
The  means  of  the  two  specimens,  however,  viz,  52S  and  115,  are  so 
near  Hallowelfs  figures  that  it  may  be  regarded  as  certain  that  the 
latter  are  not  intended  to  represent  the  dimensions  of  the  individual 
snake. 

An  examination  of  the  type  of  Guenther’s  Cyelophis  nebulosus, 
which  I  was  permitted  to  make  in  1S9S,  fully  confirms  Boulenger’s 
view  that  it  is  only  the  young  of  the  present  species.  The  young  speci¬ 
men  collected  by  Holst  in  Okinawa  sliima  has  the  frontal  shield  con¬ 
siderably  larger  than  Guenther’s  type,  but  is  otherwise  indistinguish¬ 
able,  and  a  young  specimen  from  Miyakoshima  of  the  Saki  sliima 
group  now  before  me  and  described  below  is  also  similar.  The  alleged 

“Signifying  half-keeled,  the  scales  of  the  body  being  only  keeled  in  their  anterior 
half. 
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habitat  of  the  type  of  (l  nebulosus ,  which  is  said  to  have  been 
“obtained  by  Mr.  Whitely  at  Nagasaki”  is  undoubtedly  erroneous, 
and  it  is  almost  certain  that  all  the  birds  and  reptiles  recorded  as 
obtained  \)y  him  at  that  place  were  not  actually  collected  there. 
They  are  of  much  more  southern  origin,  most  probably  from  some 
group  of  the  Riu  Kius. 

Description. —  Young — Science  College  Museum,  Tokyo,  Japan,  No. 
15;  Miyakoshima,  Saki  shima  group;  figs.  290-292.  Rostral  about  as 
broad  as  high,  visible  from  above;  internasals  very  small,  the  suture 
between  them  less  than  one-half  the  suture  between  the  prefront als; 
frontal  much  longer  than  its  distance  from  the  tip  of  the  snout  and 
equally  suture  bet  ween  parietals;  nostril  large,  extending  nearly  the 
entire  height  of  the  nasal;  loreal  trapezoidal  higher  behind,  slightly 
longer  than  high ;  one  preocular  not  in  contact  with  frontal;  two  post- 


FlGS.  290-292.— LlOPELTIS  SEMICARINATA.  2  x  NAT.  SIZE.  290.  TOP  OF  HEAD;  291,  SIDE  OF  HEAD;  292, 
UNDERSIDE  OF  HEAD.  No.  ].r>,  Sci.  CuLL.  TOKYO. 


oculars;  temporals  1  +2,  large;  eight  supralabials,  seventh  and  eighth 
largest,  sixth  rather  smaller  than  fifth,  fourth  and  fifth  entering  eye; 
four  lower  labials  in  contact  with  anterior  chin-shields,  which  are  as 
long  as  the  posterior;  15  scale  rows,  median  nine  rows  with  a  slight 
indication  of  keel  at  the  base,  outer  three  on  each  side  smooth,  all 
without  apical  pits;  vcntrals,  189;  anal  divided;  subcaudals,  80  pairs. 
Color  (in  alcohol)  above  olive  gray,  with  numerous  obscure  “nebulous” 
spots  of  dusky  on  the  anterior  third  of  body  posteriorly  grading  into 
two  indistinct  dark  longitudinal  lines  on  each  side,  including  a  paler 
band  about  two  scales  wide,  a  dusky  narrow  line  frequently  inter¬ 
rupted  marking  the  boundary  between  scales  and  vcntrals;  top  and 
sides  of  head,  except  labials,  uniform  olive  gray  with  a  minute  black 
spot  on  each  parietal  near  the  middle  of  the  suture  between  them; 
entire  lower  surface  and  supralabials  uniform  whitish,  the  last  two 
with  posterior  margins  blackish. 


Total  length .  285 

Snout  to  vent .  225 

Vent  to  tip  of  tail . 60 
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The  adult  male  (U.S.N.M.,  No.  7310a;  type;  Naha,  Okinawa 
sliima;  November,  1S54;  Wright,  collector,  figs.  293-295)  is  in  all 
essential  features  of  scut ellat ion  like  the  one  described  above,  except 
that  the  snout  is  proportionally  more  elongated,  with  resulting  longer 
internasals  and  longer  loreal.  The  coloration  is  more  uniform  above, 
with  faint  indications  of  longitudinal  dusky  streaking,  which  is  very 
marked  on  the  side  of  the  neck  as  interrupted  longitudinal  black 
streaks;  last  two  supralabials  marked  as  in  the  young. 

Dimmsiuns . 

mm. 

Total  length .  ^32 

Snout  to  vent .  385 

Vent  to  tip  of  tail .  137 

This  snake  grows  to  be  more  than  S00  mm.  long. 

Variation. — Variation  both  as  to  scutellation  and  coloration  is 
rather  slight  in  this  species.  The  most  noteworthy  abnormality  is  pre¬ 
sented  by  U.S.N.M.,  No.  11127,  which  has  the  fifth  supralabial  on 


Figs.  293-295.— LiorELTis  semicarinata.  2  X  nat.  size.  293,  Tor  of  head;  294,  side  of  head; 
295,  UNDERSIDE  OF  HEAD.  No.  7319a,  TT.S.N.M. 


both  sides  divided  by  a  horizontal  suture  so  as  to  cut  off  a  large  pos¬ 
terior  subocular.  The  number  of  scale  rows,  oculars,  temporals,  and 
supralabials  seems  to  be  absolutely  constant,  the  vent  nils  and  sub- 
caudals  vary  between  narrow  limits.  The  greatest  deviation  from 
the  normal  is  shown  by  the  type  of  C.  nebulosus,  which  is  said  to  have 
only  174  ventrals,  while  in  the  other  recorded  specimens  this  number 
oscillates  between  185  and  192;  the  subcaudals  vary  from  70  to  82. 

The  most  aberrant  coloration  is  shown  by  one  of  live  large  indi¬ 
viduals  in  the  Science  College  Museum,  Tokyo.  It  has  four  very  dis¬ 
tinct  brown  longitudinal  stripes  on  the  whole  length  of  the  body  from 
nape  to  vent,  while  the  upper  two  stripes  continue  to  the  end  of  the 
tail.  These  specimens  were  collected  by  Mr.  Tashiro  in  Okinawa 
shima. 

Habitat. — Restricted  to  the  Kin  Kin  Archipelago.  The  types  were 
collected  during  the  Rodgers  North  Pacific  Exploring  Expedition  at 
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Nah a j  Okinawa  shima,  from  which  island  there  are  now  specimens  in 
various  museums,  thus  in  Science  College  Museum,  Tokyo,  and  in 
the  Imperial  Museum  (Ueno  Park),  Tokyo,  British  Museum,  and 
Hamburg  Museum  (No.  1491),  and  Doctor  Fritze  states  that  it  is  not 
rare  there  in  summer.  That  it  also  occurs  in  the  southern  group  is 
shown  by  a  Science  College  specimen  (No.  15)  and  two  in  Museum 
Senckenbergianum,  all  from  Mivakoshima.  Finally,  Doctor  Fritze 
enumerates  it  as  one  of  the  species  occurring  in  Amami-o-shima  of 
the  northern  group,  a  statement  possibly  based  upon  specimens 
collected  by  Doctor  Doederlein.  Doctor  Wall  also  records  three  speci¬ 
mens  from  this  island  as  having  been  secured  by  Owston’s  collectors. 

Its  alleged  occurrence  in  Japan  proper  is  entirely  unsupported. 
Whitely’s  specimen,  upon  which  Guenther  founded  his  Cydojns 
nebvJosus  is  said  to  have  been  obtained  in  Nagasaki,  but  all  his  birds 
and  reptiles  credited  to  that  locality  most  certainly  came  from  some 
of  the  Riu  Kin  Islands.0 


List  of  specimens  of  IAopeltis  sem  iear inata. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

collected. 

By  whom  col¬ 
lected. 

1 

Scale  rows. 

-  1 

Ventrals. 

Anal. 

Subcaudals.  | 

Temporals. 

| 

1S54. 

L.S.N.M  . 

.  731 On 

Male  a  .J 

Near  Naha,  Oki¬ 

Nov. 

Wright . 

15 

186 

2 

77 

1+2 

nawa  shima. 

Do 

73166 

Female  i> 

. do . 

_ do . . . 

. do . . . 

15 

190 

2 

78 

1  +  2 

Do.... 

11127 

Malee... 

“Japan” . 

Perry  exped.  . . . 

15 

191 

2 

1+2 

Do.... 

.  3651 S 

_ do.tt  . 

Okinawa  shima. . . 

Tashiro . 

15 

187 

o 

14-2 

Sci.  Coll., 

15 

Young t 

Mivakoshima  .  ... 

15 

189 

2 

80  14-2 

Tokyo. 

. 

I 

Brit.  Mus . 

a 

Male/.  . 

“Loo  Choo  lslds” 

Pryer  collection 

15 

190 

2 

8214-2 

Do  .... 

b 

_ do./  . 

. do . 

. do . 

15 

190 

o 

7614-2 

Do .... 

el 

_ _ do./  . 

. do . 

1  Nov.  - 

. do . 

15 

190 

2 

1  +  2 

Do ... . 

d 

Female  / 

. do . 

. do . 

15 

192 

2 

701+2 

Do.... 

e 

_ do./  . 

. do . 

. do . 

15 

187 

2 

72 

1  +  2 

Do 

Young  / 

Great  Loo  Choo  1 

lioist 

15 

185 

2 

76  1  +  2 

Do.... 

■'  1 

_ do .9  . 

Nagasaki  [?] . 

Whitelv . 

15 

174 

2 

74  1+2 

a  Type;  description  p.  342,  figs.  293-295. 
&  Type. 
e  P.  342. 

<1  Sci.  Coll.  No.  7. 


e  Description,  p.  341,  figs.  290-292. 
/  Boulenger,  Cat.  II,  p.  279. 
g  Boulenger:  type  of  C.  vebulosus. 


LIOPELTIS  HERMIN/E  b  (Boettger). 

1805.  Ablabes  herminae  Boettger,  Zool.  Anz.,  XVIII.  July  S,  1805,  p.  209  (type- 
locality,  Miyakoshima,  Sake  shima  group,  Riu  Kins;  type  in  Mus. 
Senckenberg.);  Offenbach.  Ver.  Natiirk.  33-80  Bcr.,  1805,  p.  110  (Miya- 
koshima);  Kat.  Schl.  Mus.  Senckenberg.,  ISOS,  p.  78  (Mivakoshima). — 
Boulenger,  Bat.  Sn.  Brit.  Mas.,  Ill,  1800,  p.  043. — Wall,  Proc.  Zool. 
Soc.  London,  1003,  p.  101  (Loo  Chons);  1005,  II,  p.  515  (Iriomote). 

«See  also  Wall,  Proc.  Zool.  Soc.  London,  1005,  II,  p.  515,  footnote. 

5  Named  for  — ? 
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Description. — Adult  male;  U.S.N.M.No.  84014;  Ishigaki  sliima, 
Riu  Kin  Archipelago;  June,  1899;  Owston  collection  (figs.  296-297). 
Rostral  as  high  as  broad,  just  visible  from  above;  internasals  very 
small,  much  less  than  one-half  the  size  of  the  prefrontals,  which  are 
broadly  in  contact  with  supraoculars;  frontal  as  long  as  its  distance 
from  tip  of  snout  and  as  interparietal  suture,  broader  than  supra¬ 
oculars,  considerably  broader  in  front  than  behind;  parietals  broad, 
much  longer  than  frontal;  nostril  large  between  two  nasals,  of  which 
the  posterior  is  much  the  larger;  loreal,  long  and  low,  twice  as  long 
as  high ;  one  preocular  widely  separated  from  frontal ;  two  post  oculars; 
1+2  large  temporals;  8  supralabials,  fourth  and  fifth  entering  eye, 
seventh  largest,  twice  as  high  as  eighth,  which  is  very  small,  smaller 


Figs.  296-297.— Liopeltis  hermin.e.  IJXnat.  size.  296,  top  of  head:  297,  side  of  head.  No. 

34014,  IT.S.N.M. 

than  the  temporal  immediately  above  it  ;  four  lower  labials  in  contact 
with  anterior  chin-shields  which  are  longer  than  the  posterior  (on 
one  side,  shorter  on  the  other) ;  17  rows  of  scales,  which  are  smooth 
except  on  the  posterior  fourth  of  the  body,  where  they  show  a  faint 
keel  at  the  base;  162  ventrals;  anal  divided;  52  pairs  of  subcaudals. 
Color  (in  alcohol)  above,  olive  gray,  each  scale  with  an  ill-defined 
median  dusky  spot  near  the  tip,  thus  forming  faint  dusky  longitudinal 
lines;  underside  whitish,  some  ventrals  with  a  gray  line  along  the 
base,  and  the  subcaudals  more  or  less  mottled  with  gray;  four 
median  supralabials  white,  with  dark  gray  sutures,  the  others  olive- 
gray,  like  the  top  and  sides  of  the  head. 


Total  length . 745 

Snout  to  vent .  610 

Vent  to  tip  of  tail .  155 

Variation. — The  only  noteworthy  deviation  from  the  above  descrip¬ 
tion  shown  by  the  type  specimen  in  the  Senckenberg  Museum  is  the  two 
undivided  subcaudals  following  the  first  two  pairs;  the  ventrals  are 
practically  identical  in  number,  while  the  subcaudals  are  slightly  more 
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numerous  in  the  type;  in  the  latter  the  subcaudals  have  a  dark  gray 
longitudinal  stripe  on  each  side.  Doctor  Wall  in  one  specimen  counts 
47  subcaudals  only,  and  in  one  he  records  19  scale  rows  “in  mid¬ 
body;  anteriorly  and  posteriorly  the  normal  17  scales  were  present.” 
This  specimen,  from  Iriomote  sliima,  has  159  ventrals  and  60  sub¬ 
caudals. 

Habitat. — Thus  far  only  known  from  the  Saki  sliima  group,  Riu 
Ivin  Archipelago.  Mr.  B.  Sehmacker’s  Japanese  collector  obtained 
a  single  specimen  in  Miyakoshima.  Two  more  specimens  in  Mr. 
Owston’s  collection  were  recorded  by  Doctor  Wall,  one  of  which 
is  now  in  the  United  States  National  Museum.  It  was  collected  in 
Ishigaki  sliima,  June,  1899.  Another  is  now  recorded  by  him  from 
Iriomote  shim  a. 

List  of  specimens  of  Liopeltis  lurmimv. 
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a  Description,  p.  344;  figs.  296-297.  &  Type. 

Genus  PTYAS°  Fitzinger. 


1843.  Ptyas  Fitzinger,  SvsL  Rept.,  p.  26  (type,  Coluber  blumenbaehii=C.  mu- 
eosus). 

1S54.  Coryphodon  Demerit,  and  Bibron,  Erpet.  Gen..  VII,  Pt.  1,  p.  ISO  (part). 
The  two  species,  in  the  East  known  as  rat-snakes,  may  be  easily 
distinguished  thus: 

a1  Scale  rows  17;  scale  rows  a  head  length  anterior  to  vent  14;  ventrals  more  than 

185 .  P.  mueosns ,  j>.  345. 

a2  Scale  rows  15;  scale  rows  a  head  length  anterior  to  vent  11;  ventrals  less  than 
185 .  P.  I'orros,  p.  348. 


PTYAS  MUCOSUS&  (Linnaeus). 

1758.  Coluber  mueosns  Linn. eus,  Syst.  Nat.,  10  ed.,  I,  p.  226  (type-locality,  “in 
Indiis;”  type  in  Roy.  Mils.  Stockholm);  12  ed.,  1.  1766,  p.  388. —  Ptyas 
mueosns  ('ope,  Proc.  Phila.  Acad.,  1860,  p.  563. — Guenther,  Rept.  Brit. 
India,  1864,  p.  249  (South-continental  Asia;  Formosa). — Zamenis  mueostis 
Boulenger,  Oat.  Sn.  Brit.  Mus.,  I,  1893,  p.  385  (south.  Asia;  Formosa). — 
Boettger,  Kat.  Sclil.  Mus.  Senckenberg.,  1898,  p.  41  (Taiwan  fu,  For¬ 
mosa). — Anderson,  Bill.  Svensk.  Vet.  Akad.  Ilandl.,  XXIV,  Rt.  4,  no.  6, 
1S99,  p.  25  (type). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  90 
(Hongkong). 

a  From  7zrvez$,  a  kind  of  snake,  so  named  bv  the  ancient  Greeks  from  its  hissing  or 
spitting  (nrvoo). 

b  Signifying  slimy. — The  gender  of  Ptyas  is  feminine,  but  as  t  ope,  and  all  the 
authors  after  him,  have  treated  it  as  masculine,  it  is  here  so  considered. 
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1820.  Coluber  blumenbachii  Merrem,  Svst.  Amph.,  p.  119  (type-locality,  Ben¬ 
gal). —  Coryphxlnn  blumenbachi  Jan,  Elenc.  Ofid.,  1863,  p.  64  (Bengal; 
Ceylon;  Japan);  Icon.  Ophid.,  livr.  24,  1867,  pi.  in,  figs.  2-3  (Ceylon; 
Bengal). 

1839.  Coluber  dhumna  Cantor,  Proe.  Znol.  Soc.  London,  1839,  ]).  51  (type-locali¬ 
ties,  Carnatic,  Orissa,  Bengal,  Nepal,  Assam,  Arracan,  Tenasserim). 

1860.  Leptophis  trifrcnatus  IIallowell,  Proc.  Phila.  Acad.,  1860,  p.  503  (type- 
locality,  Hongkong;  type,  E.S.N.M.,  No.  7510). 

1867.  Coryphodon  blumenbachi  var.  cannata  Jan,  Icon.  Opliid.,  livr.  24,  pi.  m, 
fig.  4  (type-locality,  “Japan;”  type  in  Mus.  Genova)  (not  C.  carinatus 
Guenther,  1858). 

Description  -  Adult  male;  U.S.N.M.  No.  7510,  typo  of  Leptophis 
trifrcnatus;  island  of  Hongkong;  April,  1854;  Lieutenant  Brooke, 


Figs.  298-300.— Ptyas  mucosus  (type  of  trifrenatus).  Nat.  size.  l9N.  top  of  head;  299,  side 
of  head;  300,  UNDERSIDE  OF  head.  No.  7510,  U.S.N.M. 

collector  (figs.  298-300).  Rostral  broader  than  high,  somewhat  pro¬ 
jecting;  internasals  as  long  as  broad,  much  smaller  than  prefrontals, 
which  are  in  contact  with  supraocular;  frontal  as  long  as  its  distance 
from  rostral  and  as  the  interparietal  suture,  much  broader  in  front 
than  behind,  the  lateral  edges  distinctly  concave;  supraocular  large, 
as  wide  as  the  frontal  at  its  lateral  convexity;  parietals  broad,  as  long 
as  the  distance  of  frontal  from  tip  of  snout;  nostril  large,  vertically 
elliptic  between  two  subequal  nasals;  three  loreals,  one  larger  anterior 
followed  by  two  smaller,  one  above  the  other;  one  preocnlar  not  in 
contact  with  frontal;  a  subpreocular;  eye  rather  large,  its  diameter 
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equaling  its  distance  from  nostril;  two  post  oculars;  2  +  2  temporals; 
eight  supralabials,  seventh  and  eighth  largest,  fourth  and  fifth  entering 
eye,  fifth  narrow  and  high,  in  contact  with  lower  postocular  and  lower 
anterior  temporal;  five  lower  labials  in  contact  with  anterior  chin- 
shields  which  are  shorter  than  the  posterior;  one  pair  of  postgeneials; 
17  rows  of  scales,  the  middle  three  of  which  are  feebly  keeled,  the 
others  quite  smooth;  190  ventrals;  anal  divided;  111  pairs  of  sub- 
caudals.  Color  (in  alcohol)  tawny  with  irregular  narrow  cross  lines  of 
black  which  is  confined  to  the  edges  and  tips  of  the  scales;  head  above 
uniform,  sides  paler,  labials  and  temporals  edged  behind  with  brown¬ 
ish  black;  underside  whitish,  the  ventrals  marked  with  a  narrow 
brownish  line  at  the  posterior  margin,  becoming  darker  and  broader 
behind,  and  in  addition  every  fifth  ventral  has  on  each  side  a  sharply 
defined,  narrow  dark  brown  bar  along  the  base  or  anterior  margin. 


Total  length .  1,G65 

Snout  to  vont .  1,250 

Vent  to  tip  of  tail .  415 


The  young  are  said  to  have  usually  light  cross  bands  on  the  front 
half  of  the  body. 

Variation  —  Ventrals  are  recorded  as  varying  between  1S7  and  20S, 
subcaudals  between  95  and  140.  The  number  of  loreals  is  somewhat 
variable,  and  Doctor  Wall  records  one  specimen  with  nine  supralabials 
on  one  side,  fifth  and  sixth  touching  the  eye. 

This  species  grows  to  be  more  than  2  meters  long. 

Habitat —  The  rat-snake  has  a  wide  distribution  over  the  entire 
southern  continental  Asia.  In  the  Himalayas  it  is  found  at  an  alti¬ 
tude  of  over  5,000  feet.  In  southeastern  China  it  occurs  from  Hainan 
to  Chusan.  Sw inhoe  collected  two  specimens  in  Formosa,  where, 
according  to  Guenther,  the  species  is  not  rare.  These  specimens  are 
in  British  Museum.  A  third  specimen,  from  Taiwan  fu,  South  For¬ 
mosa,  was  sent  by  Air.  Sehmacker  to  the  Senckenberg  Museum. 

The  locality  of  the  specimen  in  the  Genova  Museum,  upon  which  Jan 
based  his  variety  carinata  and  which  is  said  to  have  come  from  Japan, 
is  undoubtedly  erroneous. 
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a  Type  of  Hallowed's  Leptophis  irifrenutus.  Description,  p.  346.  figs.  29S-300. 


348 


BULLETIN  58,  UNITED  STATES  NATIONAL  MUSEUM. 


PTYAS  KORROS'f  fSchlegel). 

1837.  Coluber  korros  Sculegel,  Phys.  Serp.,  II,  p.  130  (type-locality.  Java;  typos 
in  Leiden  Mils.;  Reinwardl,  collector);  Abbild.  Ampli.,  1839,  p.  09,  pi. 
xxvii;  j)l.  xxvm,  figs.  1  0.  Coryphodon  korros  Jan,  Icon.  Ophicl.,  livr. 
24,  1807,  pi.  iv,  lig.  2  (Oude,  India).-  Phjus  korros  Goi*e,  Proc.  Phila. 
Acad.,  1800,  j).  503  (Siam).- — Steindaciineh,  Novara  Exped.,  Zool.,  I, 
Kept.,  1807,  p.  05  (Amoy).— Zamenis  korros  Boulengeh,  Fauna  Brit. 
India,  Rept.,  1890,  p.  324;  Cat.  Sn.  Brit.  Mils.,  I,  1893,  p.  384  (Himalayas 
to  Southern  China,  Malay  Peninsula,  Sumatra,  and  Java). — Wall,  Proc. 
Zool.  Soc.  London,  1903,  p.  90  (Hongkong;  Formosa). 

1S37.  Coluber  caneellatus  Oppel  in  Schlegel’s  Phys.  Serp.,  II,  p.  139  (specimen 
label  in  Paris  Museum ). 

Description. — Adult:  U.S.N.M.  No.  26233;  Trong,  Lower  Siam, 
Malay  Peninsula;  Dr.  AV.  L.  Abbott,  collector.  Rostral  slightly 
broader  than  high,  visible  to  a  considerable  extent  from  above;  inter¬ 
nasals  slightly  broader  than  long,  smaller  than  prefrontals,  which  do 
not  quite  touch  the  supraoculars;  frontal  longer  than  its  distance 
from  rostral,  and  longer  than  the  interparietal  suture,  much  broader 
in  front  than  behind,  the  lateral  outline  quite  concave;  supraoculars 
narrower  than  frontal  at  its  narrowest  point;  parietals  broad  and 
truncate  behind,  their  length  equaling  the  distance  of  the  frontal  from 
tip  of  snout;  nostril  large,  vertically  elliptic,  between  two  nasals,  the 
anterior  of  which  is  slightly  larger;  two  loreals,  the  anterior  largest, 
as  high  as  long,  in  contact  with  preocular  above  the  posterior  loreal, 
which  is  rather  small;  one  preocular,  barely  in  touch  with  frontal; 
one  subpreocular;  eye  large,  its  diameter  equaling  its  distance  from 
center  of  nostril;  two  postoculars;  2+2  temporals;  eight  supra- 
labials,  seventh  largest,  fourth  and  fifth  entering  eye,  fifth  not  in 
contact  with  temporal;  five  lower  labials  in  touch  with  anterior  chin- 
shields,  which  are  shorter  than  the  posterior;  15  rows  of  smooth 
scales;  161  vcntrals;  anal  divided;  140  pairs  of  subcaudals.  Color 
(m  alcohol)  above  anteriorly  olive,  each  scale  with  a  faint  submar¬ 
ginal  dusky  line,  on  the  posterior  half  of  the  body  becoming  gradually 
tawny  olive,  the  dark  lines  becoming  marginal  and  black;  no  distinct 
marks  on  head;  sides  of  snout  and  six  anterior  supralabials  pinkish 
buff;  whole  underside  uniformly  whitish  suffused  with  pinkish  buff. 

Dimensions. — The  specimen  described  is  a  skin  in  alcohol,  the  total 
length  measuring  about  1,210  mm. 

Boulenger  measures  one  specimen  in  British  Museum  as  follows: 
Total  length,  1,500  mm.;  tail,  600  mm. 

The  young  are  said  to  have  transverse  series  of  pearl-colored  spots 
forming  cross  bands. 

Variation. — The  number  of  loreals  is  commonly  two  or  three,  but 
Doctor  A  Vail  reports  one  Chinese  specimen  having  only  one  loreal  on 

a Korros,  according  to  Sehlegel  himself,  is  the  Javanese  name  for  another  snake 
/ Elaphe  melamirus),  and  was  wrongly  applied  by  him  to  the  present  species. 
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both  sides.  The  number  of  ventrals  varies  between  1(31  and  177,  the 
subcaudals  between  122  and  145.  Doctor  Wall  gives  the  latter  as 
110-11G,  but  some  error  seems  to  be  involved  in  this  statement,  as 
our  five  specimens  from  the  Malay  Peninsula  corroborate  Boulenger’s 
figures,  there  being  from  133  to  140  subcaudals.  In  our  six  specimens 
the  preocular  touches  the  frontal  in  only  one  specimen,  namely,  the 
one  described  above,  in  all  the  others  the  prefrontals  and  supraoeulars 
are  in  decided  contact. 

Habitat. — This  snake  belongs  to  the  group  of  species  which  extend 
from  the  eastern  Himalayas  eastward  through  southern  China,  in  this 
case  at  least  as  far  north  as  Amoy,  and  southward  through  the  Malay 
Peninsula  to  Sumatra  and  Java. 

It  is  admitted  to  the  fauna  of  Formosa  on  the  strength  of  a  speci¬ 
men  stated  by  Doctor  Wall  to  be  in  the  Hongkong  City  Hall  Museum. 
The  records  of  this  collection,  as  explained  by  him,  can  not  now  be 
trusted,  and  while  it  is  true  that  no  other  collector  has  obtained  it 
there,  the  general  distribution  of  the  species  is  such  as  to  make  its 
occurrence  in  Formosa  probable. 

List  of  specimens  of  Ptyas  korros . 
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a  Description,  p.  348. 


Genus  ZAMEN1S«  Wagler. 

1830.  Zamenis  Wagler,  Nat.  Syst.  Ampin,  p.  188  (type*,  Coluber  viridiflavus). 
1843.  Eremiophis  Fitzinger,  Syst.  Kept.,  p.  25  (type,  C.  trubalis). 

1843.  Ilierophis  Fitzinger,  Syst.  Kept.,  p.  26  (type,  C.  viridiflavus). 

1862.  Tyria  Cope,  Proc.  Phila.  Acad.,  1862,  p.  338  (substitute  for  Zamenis)  (not 
of  Fitzinger,  1826). 


ZAMENIS  SPINALIS  b  (Peters). 

1866.  Masticophis  spinalis  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1866,  p.  91 
(type-locality,  “Mexico;’’  type  in  Berlin  Mus.). — Moellendorff,  Journ. 
N.  China  Br.  1L  Asiat.  Soc.  (n.  s.),  XI,  1S77,  p.  104  (Peking). — Zamenis 
spinalis  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  IX,  1872,  p.  22  ( X.  China). — 


a  From  ^afievifs,  irascible. 

b  Signifying  pertaining  to  the  spine,  or  backbone,  with  reference  to  the  yellow, 
black-edged  vertebral  line. 
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Strauch,  in  Przewalski’s  Mongoliyu  i  Strana  Tangutov,  III,  1870,  p.  40, 
pi.  vnr  ( Ala-shan  Desert).— Mueller,  Verb.  Naturf.  Ges.  Basel,  VII,  Ft.  3, 
1SS5,  p.  081  (Mongolia). —  Boulencer,  Cat.  Snakes  Brit.  Mus.,  I,  1893, 
p.  394  (Korea;  north  China;  Hainan).— Wall,  Pror.  Zool.  Soe.  London, 
1903,  ]>.  91  (Yangtse  Valley;  Ilnangtsun,  N.  China). — Werner,  Ahh. 
Bayer.  A  lead.  Wiss.  (Muenehen),  II  Klasse,  XXII,  Ft.  2,  1904,  p.  355 
(Tsingtau,  China). — Nikolski,  Zap.  Imp.  Akad.  Nank,  S.  Peterhurg  (8), 
XVII.  No.  1,  1905,  p.  220  (Ala-shan;  Ordos). 

1800.  Zamenis  bocourti  Jan,  Nonv.  Arch.  Mus.,  Paris,  II.  1800,  Bull.,  p.  0  (type- 
locality,  Siam;  type  in  Paris  Mus.;  Bocourt,  collector). 

1807.  Zamenis  cataphoranotus  Jan,  Icon.  Opliid.,  livr.  23,  pi.  u,  fig.  2  «•  (type- 
locality.  Bangkok,  Siam;  type  in  Paris  Mus.). 

There  being  no  specimen  of  this  species  in  our  collection,  Tgive  the 
following  somewhat  condensed  account  of  the  type  specimen  derived 
from  Doctor  Peters’s  original  description. 

Description  (figs.  301-303). — Adult ;  Berlin  Museum;  type;  4 ‘Mexico” 
(erroneously).  Snout  projecting,  rounded;  prefrontals  broader  than 
long,  not  longer  than  internasals;  frontal  very  long,  anteriorly  broad 
and  very  obtusely  angulate,  the  lateral  outline  forming  a  shallow  con¬ 
cavity,  posteriorly  forming  an  acute  angle  with  rounded  apex;  supra- 


301 


Figs.  301-303.— Zamenis  spinalis.  Enlarged.  301,  top  of  head;  302,  side  of  head;  303,  under¬ 
side  of  head.  From  Jan,  Icon.  Opiiid.,  liv.  23,  pl.  ii,  fig.  2. 

oculars  anteriorly  narrower  than  behind,  where  they  are  broader  than 
the  frontal  at  the  same  point;  parietals  scarcely  longer  than  frontal, 
rounded  behind;  nostril  between  the  upper  part  of  the  two  nasals; 
loreal  trapezoid,  longer  than  high;  preocular  not  in  contact  with 
frontal;  one  subpreocular;  two  postorbitals;  temporals  2  +  2  on  left 
side,  1+2  on  light,  the  upper  anterior  temporal  on  this  side  being 
coalesced  with  the  parietal;  eight  supralabials,  fourth  and  fifth  enter¬ 
ing  eye;  five  lower  labials  in  contact  with  chin-shields,  of  which  the 
posterior  are  slightly  longer  than  the  anterior;  17  row’s  of  smooth 
scales;  203  ventrals;  anal  divided;  06  pairs  of  subcaudals.  Color, 
above  olive  greenish  brown;  a  yellow”  black-bordered  longitudinal 
line  beginning  near  the  anterior  end  of  the  frontal  along  the  middle  of 


a  See  this  work,  figs.  301-303. 
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the  back  nearly  to  the  end  of  the  tail,  occupying  the  median  dorsal 
scale  row  and  the  adjacent  halves  of  the  rows  on  either  side;  an  indis¬ 
tinct  cross  band  at  the  poe*erior  edge  of  the  prefront  als,  preoculars  and 
postoculars,  an  indistinct  narrow  longitudinal  band  on  the  temporals, 
the  greater  part  of  the  supralabials  and  the  whole  underside  yellow; 
on  the  upper  part  of  the  supralabials  a  black  irregularly  serrated 
band  which  is  interrupted  on  the  fifth  supralabial  and  again  appears, 
though  narrower,  on  the  posterior  portion  of  the  neck;  a  black  spot 
anteriorly  on  the  lateral  angle  of  each  ventral;  an  indistinct  blackish 
line  on  the  end  of  the  ventrals  and  that  part  of  the  first  scale  row  lying 
between  them,  the  scales  themselves  white  in  the  middle  so  as  to  form 
a  pale  longitudinal  line  above  the  black  one. 


Total  length .  835 

Snout  to  vent .  (>15 

Vent  to  tip  of  tail .  220 


Variation. — This  species  seems  to  be  subject  to  the  usual  variations, 
such  as  u preocular  separated  from  or  just  touching  the  frontal,” 
‘‘temporals  1 +2,  2  +  2,  or  2  +  3.”  Boulenger  says :  “Eight  (excep¬ 
tionally  nine)  upper  labials,  fourth  and  fifth  (or  fifth  and  sixth)  enter¬ 
ing  the  eye,”  basing  his  diagnosis  on  four  specimens,  while  Doctor 
Wall,  who  apparently  examined  11  specimens,  probably  mostly  from 
the  Yangtse  Valley,  says  that  the  normal  arrangement  is  nine,  with 
the  fifth  and  sixth  touching  the  eye,  and  that  only  two  specimens  had 
eight  supralabials.  He  also  mentions  one  specimen  with  two  loreals, 
one  behind  the  other,  and  one  with  the  subpreocular  absent  on  one 
side;  two  specimens  had  four  lower  labials  in  contact  with  anterior 
chin-shields  on  both  sides.  All  his  specimens  had  2  +  2  temporals. 
With  regard  to  the  number  of  supralabials,  it  may  be  added  that 
Doctor  Werner  in  the  two  females,  from  Tsingtau,  examined  by  him 
found  eight.  It  is  greatly  to  be  regretted  that  the  exact  localities  of 
the  other  specimens  recorded  have  not  been  given  with  each  individual 
scale  formula.  Minimum  of  ventrals  recorded  by  Doctor  Wall  is  179; 
maximum  by  Doctor  Werner  is  211;  subcaudals  both  minimum  and 
maximum  by  Doctor  Wall  is  S4  and  100. 

Habitat. — This  species  was  originally  described  as  from  Mexico, 
but  it  has  since  been  discovered  that  its  real  habitat  is  eastern  Asia, 
where  it  is  recorded  from  Siam,  the  island  of  Hainan,  the  Yangtse 
Valley,  and  from  northern  China,  Mongolia,  and  Korea.  A  specimen 
from  the  latter  country  is  in  British  Museum. 
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List  of  specimens  of  Zamenis  spinalis. 


Museum. 

No. 

Sex. 

Locality. 

| 

When 

col¬ 

lated. 

By  whom  recorded. 

Scale  rows. 

C 

G 

o 

Anal. 

Caudals. 

Strauch,  1.  c.,  p.  46 

ISO 

2 

9S 

ol.  i  ciprsn . 

Bp-rli  ii 

00 

Female  . 

“Mexico”  . 

Peters . 

17 

203 

2 

2 

96 
j  85 

British. . .  . 

a 

Korea . 

Boulenger,Cat.I,p.  394. 

17 

198 

Do . 

b 

Male.... 

Near  Peking . 

. do . 

17 

ISO 

2 

99 

Do . 

c 

_ do  . . . 

North  China . 

. do . 

17 

192 

o 

90 

Do . 

d 

_ do  . . . 

Hainan . 

17 

198 

2 

90 

Munich .... 

Female  . 

Tsingtau . . . 

Werner,  1.  c . 

17 

210 

2 

90 

rin 

do 

. do . 

. do . 

17 

211 

2 

91 

1 

a  Typo;  description,  p.  350. 


Genus  ZAOCYS"  Cope. 

I860.  Zaocys  Cope,  Prop.  Phila.  Acatl.,  1860,  p.  563  (type,  Z.  dhumnades). 

1864.  Zapyrus  Gv enther,  Rept.  Brit.  India,  p.  256  (type,  Z.fnsens). 

1891.  Zaoccys  W.  L.  Sclater,  Jouni.  Asiat.  Soc.  Bengal,  Nat.  Hist.,  LX,  p.  238 
(error  typogr.). 

ZAOCYS  DHUMNADES &  (Cantor). 

1842.  Coluber  dhumnades  Cantor,  Ann.  Mag.  Nat.  Hist.,  IX,  p.  483  (type-locality, 
Chusan,  China;  type  in  Brit.  Mils.;  Cantor,  collector). — Zaocys  dlunn- 
nadesCoPE,  Proc.  Phila.  Acad.,  1860,  p.  563  (Ningpo). — Geenther,  Kept. 
Brit.  India,  1864,  p.  256,  pi.  xxn,  fig.  a  (Chusan;  Ningpo).—  Boelenuer, 
Cat.  Snakes  Brit.  Mus..  I,  1893,  p.  375,  pi.  xxvt,  fig.  1  (Southern  China). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  90  (Shanghai;  Yangtse  Valley). — 
Werner,  Abh.  Bayer.  Akad.  Wiss.  (Murnclien),  Klasse  II,  XXII,  Pt.  2, 
1904,  pp.  357-364  (China),  372,  footnote  (Tamsui,  Formosa). 

1854.  Ablabes  vittatus  Demeril  and  Bibron,  Erpet.  Gen.,  VI 1,  Pt.  1,  1854,  (p.  326) 
(type- locality,  China;  type  in  Paris  Mus. ;  Mon tigny,  collector). 

1858.  Coryphodon  earinatus  Guenther,  Cat.  Colubr.  Snakes  Brit.  Mus.,  p.  112 
(part:  Chusan). 

Having;  no  specimen  of  this  species  for  description,  I  submit  the 
following  diagnosis  taken  from  Boulenger:c 

Description . — Rostral  broader  than  deep,  visible  from  above;  inter- 
nasals  shorter  than  the  prefront als;  frontal  once  and  one-fourth  to 
once  and  a  half  as  long  as  broad,  as  long  as  or  a  little  shorter  than 
its  distance  from  the  end  of  the  snout,  a  little  shorter  than  the  parie- 
tals;  loreal  longer  than  deep;  one  preocular,  with  a  subocular  below 
it;  two  postoculars;  temporals  2  +  2  or  2+1;  eight  upper  labials, 

a  From  Ca,  a  prefix  meaning  very;  and  (okv$,  swift. 

&  Cantor  gives  no  explanation  of  the  name.  Perhaps  he  meant  to  indicate  a  snake 
being  like  his  Coluber  dhumna  (  —  Ptyas  mucosus ),  the  name  of  which  in  Hindu  is  said  to 
be  dhanein. 

c  Cat.  Snakes  Brit.  Mus.,  Ill,  p.  375. 
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fourth  and  fifth  entering  the  eye;  five  lower  labials  in  contact  with 
the  anterior  chin-shields,  which  are  shorter  than  the  posterior;  scales 
in  16  rows,  the  two  median  strongly  keeled;  a  second  dorsal  pair 
may  be  feebly  keeled;  ventrals  187-194;  anal  divided;  subeaudals 
10S-116.  Color,  anterior  half  of  body  olive  above,  with  black  edges 
to  the  scales  and  a  yellow  or  orange,  black-edged  vertebral  stripe; 
upper  lip  and  belly  yellow,  the  olive  of  the  upper  parts  extending 
down  to  the  ends  of  the  ventrals;  on  the  posterior  part  of  the  body 
the  upper  surfaces  turn  to  black  and  the  lower  to  dark  olive  or  gray. 


Dimensions.  mm. 

Total  length .  1,950 

Snout  to  vent .  1,  420 

Vent  to  tip  of  tail .  530 


Variation. — Doctor  Werner  lias  counted  as  many  as  120  subcau- 
dals  ina  Ningpo  specimen  and  Doctor  Wall  as  few  as  96;  the  latter 
also  gives  199  as  maximum  of  ventrals  observed  by  him.  He  also 
notes  the  following  variations:  Loreal,  in  one  specimen  two  super¬ 
posed  shields  on  one  side;  temporals,  a  single  anterior  in  one  speci¬ 
men  on  one  side;  anterior  chin-shields  in  contact  with  four  lower 
labials  on  both  sides  in  one  specimen. 

Habitat . — Southern  China,  from  Shanghai  to  Hongkong  on  the 
coast  west  to  Lun-ngan-fu,  province  of  Szc-chuen,  in  the  interior. 

Doctor  Werner  has  recorded  its  occurrence  in  Formosa  on  the 
strength  of  a  specimen  in  the  Museum  of  the  Munich  Academy  of 
Sciences,  said  to  be  from  Tamsui. 

Genus  HOLARCHU S a  Cope. 

1854.  Simotcs  Dumeril  and  Bibron,  Erpet.  Gen.,  VII,  Pt.  1,  p.  624  (type,  S.russclii 
=amcnsis )  (not  of  Fischer,  1817). 

1887.  Holarchus  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  54  (no  species  mentioned). 

1893.  Dicraulax  Cope,  Amer.  Natural.,  1893,  p.  480  (type,  Holarchus  trinotatus= 
S imo tes  purp 1 1 rasce ns.) 

The  generic  name  Si  motes,  by  which  the  snakes  of  this  genus 
have  long  been  designated  is  preoccupied  by  Situates  of  Fischer  for  a 
group  of  mammals  as  earl}r  as  1S17.  It  has  consequently  to  be 
replaced.  Cope  proposed  Holarchus ,  in  18S7,  as  a  term  for  those 
species  of  the  genus  which  have  an  undivided  anal.  It  is  not  believed 
that  this  character  alone,  which  moreover  is  not  always  constant,  is 
sufficient  ground  for  a  division  of  the  genus,  and  as  Holarchus  is  the 
name  next  in  date  after  Siuwtes  it  must  stand  for  the  combined  genus. 

«  From  dAoc,  whole,  undivided;  d/j^dc,  anus. 
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HOLARCHUS  FORMOSANUS«  (Guenther). 

1863.  Simotes  swinhonis  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3),  Nil,  1863,  p.  225 
(nomen  nudum ;  not  of  Guenther,  1864)  (Tamsui,  Formosa). 

1872.  Simotes  formosanus  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  IX,  Jan.  1872,  p.  20 
(type-locality,  Takao,  Formosa;  type  in  Brit.  Mus.;  Swinhoe,  collector). — 
Fischer,  Abh.  Naturw.  Ver.  Hamburg,  IX,  1886,  p.  12  (south  Formosa; 
Oldenburg  Mus.;  Ruhstrat,  collector). — Mueller,  Verb.  Naturf.  Ges. 
Basel,  VIII,  Ft.  2,  1887,  p.  263  (south  Formosa). — Boettger,  Offenbach. 
Ver.  Naturk.  26-28  Ber.,  1888,  p.  129;  Kat.  Schl.  Mus.  Senckenberg., 
1898,  p.  73  (Hainan  1.,  China). — Boulenger,  Cat.  Sn.  Brit.  Mus.,  II, 
1894,  j)p.  222,  359,  pi.  yiii,  fig.  2  (Takao,  Formosa;  Swatow,  China);  III, 
1896,  p.  640  (central  Formosa). — Stejneger,  Journ.  Sci.  Coll.  Tokyo, 
XII,  Ft.  3,  1898,  p.  221  (Taipa,  Formosa). — Schenkel,  Verh.  Naturf. 
Ges.  Basel,  XIII,  Ft.  1,  19—,  p.  161. 

1S78.  Simotes  bicatenatus  Mueller,  Verh.  Naturf.  Ges.  Basel,  VI,  Pt.  4,  1878,  p. 
595  (Fumun,  Prov.  lvanton,  not  of  Guenther). 

1894.  Simotes  hainanensis  Boettger,  Ber.  Senckenberg.  Naturf.  Ges.,  1S94,  p. 
133,  pi.  iii,  figs.  2 a-c  (type-locality,  Hainan;  type  in  Mus.  Senckenberg.; 
Sch mucker,  collector). 

Sauvage  in  1877  has  described  &  Simotes  from  China  as  S .  vaiUanti.b 
The  chief  points  of  "difference  seem  to  be  the  double  anal  and  single 
preocular,  but  as  these  characters  are  not  absolutely  constant  in  S. 
formosanus  it  may  possibly  turn  out  to  be  the  same  species. 

This  species  seems  also  closely  allied  to  II.  violaeeus  which  occurs  on 
the  continent  from  Bengal  to  southern  China,  and  which  differs 
chiefly  in  having  only  17  scale  rows  and  fewer  subcaudals.  The  two 
species  appear  to  occur  together  in  some  localities,  thus,  for  instance, 
in  Hainan.0 

Description. — Adult  male:  Science  College  Museum,  Tokyo,  No. 
17A.;  Taipa,  Formosa;  September,  1897 ;  T.  Tad  a,  collector  (figs.  304- 
306).  Rostral  higher  than  broad,  projecting,  turned  over  on  top  of  the 
snout,  the  portion  visible  from  above  nearly  as  long  as  the  internasal 
and  prefrontal  sutures;  internasals  oblique,  much  broader  than  long, 
smaller  than  prefront als,  which  are  in  contact  with  supraocular;  fron¬ 
tal  very  large,  twice  as  broad  as  supraoculars,  nearly  as  broad  as  long, 
longer  than  distance  from  tip  of  snout,  and  nearly  as  long  as  pari- 
et als,  which  are  broad  and  truncate  behind;  nostril  round,  between 
two  nostrils  of  which  the  anterior  is  much  the  larger;  loreal  higher  than 
long;  one  preocular,  not  in  contact  with  frontal;  one  subpreocular; 
two  postoculars,  the  lower  ones  on  both  sides  in  this  specimen  abnor¬ 
mally  coalesced  with  fifth  supralabial;  temporals  1+2  ,  on  right  side 
an  additional  small  anterior  temporal;  eight  supralabials,  all  higher 
than  long,  the  first  three  lower,  the  fourth  suddenly  higher,  sixth, 

a  From  Formosa. 

*>Bull.  Soc.  Fbilom.  Paris  (7),  1,  p.  107. 

c  Cope’s  Ilolarchus  dolleynnus  (Proc.  Phila.  Acad.,  1894  (publ.  1S95),  p.  423,  pi.  x, 
fig.  1),  with  17  scale  rows  and  36  subcaudals,  seems  to  belong  to  Ilolarchus  violaeeus. 
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seventh,  and  eighth  largest,  fourth  and  fifth  entering  eye;  three  lower 
labials  in  contact  with  anterior  chin-shields,  which  are  much  longer 
than  posterior;  19  rows  of  perfectly  smooth  scales;  167  ventrals, 
strongly  angulate  laterally;  anal  undivided;  46  pairs  of  subeaudals. 
Color  (in  alcohol)  above  pale  drab  with  numerous  narrow  and  serrate 
chocolate-brown  crossbars  dissolved  laterally  into  small  spots;  a 
somewhat  indistinct  longitudinal,  median  whitish  stripe  more  or  less 
interrupted  by  the  dorsal  crossbars;  head  above  more  clay-colored  with 
a  somewhat  intricate  symmetrical  pattern  of  brown  dark-edged  figures 
which  are  again  outlined  by  a  light  edge,  viz,  an  inverted  V  on  the  nape 
with  the  apex  on  the  interparietal  suture;  a  median  figure  on  frontal 
like  an  exclamation  mark;  an  oblique  band  on  each  side  across  parietal, 
posterior  temporals,  and  hind  edge  of  last  supralabial;  a  pale  dark- 
edged  line  across  anterior  part  of  frontal  and  supraoculars  through  the 
eye  to  the  upper  lip,  crossing" the  suture  between  fifth  and  sixth  supra- 
labials;  an  angular  mark  with  apex  toward  the  nostral  on  internasals 


Figs.  301-306.— IIolarciius  formosanus.  2  X  nat.  size.  304,  top  of  head;  305,  side  of  head; 
306,  underside  of  head.  No.  17a,  Sci.  Coll.  Tokyo. 


and  prefrontals;  and  a  few  dark  marks  on  some  of  the  supralabials; 
underside  whitish  shaded  with  pale  drab  toward  the  lateral  ventral 
angle,  which  is  thus  marked  off  as  a  fairly  distinct  white  line. 


Total  length .  557 

Snout  to  vent . 449 

Vent  to  tip  of  tail .  108 


The  younger  specimens,  for  instance  Xo.  34045,  are  much  darker  in 
coloration,  the  color  above  being  dark  drab  with  a  rufous  median 
dorsal  line  interrupted  by  very  short,  blackish  crossbars;  sides  pos¬ 
teriorly  nearly  uniform,  with  a  narrow  dusky  longitudinal  line  on  the 
fourth  scale  row;  markings  on  head  essentially  as  in  adults. 

Variation. — Occasionally  specimens  are  found  with  a  divided  anal. 

The  parietals  in  the  three  specimens  examined  by  me  show  the 
curious  characteristic  of  being  in  contact  with  the  lower  postocular 
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behind  the  upper  one,  except  on  one  side  in  two  examples  in  which 
t lie  outer  part  of  the  parietal  is  separated  off  so  as  to  form  a  small 
abnormal  upper  temporal  of  the  first  row. 

The  ventrals,  in  twelve  recorded  specimens,  vary  between  1G2  and 
173,  the  subcaudals  between  4G  and  55. 

Habitat . — Originally  described  from  the  island  of  Formosa,  where 
it  has  been  recorded  from  Tamsui,  Takao,  Taipa,  and  now  from  Byo- 
ritsu,  on  the  strength  of  a  specimen  in  the  U.  S.  National  Museum 
recently  acquired  from  Mr.  A.  Owston.  It  has  since  been  found  in  the 
province  of  Kwangtung,  southern  China,  and  in  the  adjacent  island 
of  Hainan. 

List  of  specimens  of  Jlolurehns  formosanns. 


Museum.  No. 

Sex  and 
age. 

Locality. 

By  whom 
When  collected  or 
collected,  from  whom 
received. 

Scale  rows.  j 

Ventrals. 

Anal. 

Subcaudals. 

Temporals. 

Supralabials.  | 

U.S.N.M  ...  34045 

llalfgr. . 

Byoritzu,  Formosa.. 

1903. 

May  25  A.  Owston 

i 

19  167  1  46  1-2+2  7-8 

Do .  36509 

Female. 

Taipa,  Formosa  .... 

1S97. 

Sept.  —  T.  Tada  . . 

19  165  2  47  1+2  8 

Sci.  Coll.,  |  17A 

Male  «  . . 

. do . 

_ do . do _ 

19  163  1  53  1—2+2  S 

Tokyo. 

| 

a  Description,  p.  354;  figs.  304-306. 


Genus  DINODON«  Dumeril. 

1853.  Dinodon  Dumeril,  Mem.  Acad.  Sci.,  Paris,  XXIII  (p.  403),  author’s  sep¬ 
arate,  p.  07. — Dumeril  and  Bibron,  Erpet.  Gen.,  VII,  Pi.  1,  p.447  (type, 
D.  cancellation). 

1800.  Eumesodon  Cope,  Proe.  Phila.  Acad.,  1800,  p.  202  (type,  E.  semicar inat us). 

1800.  Lepidocephalus  Hallowell,  Proc.  Phila.  Arad.,  1S0O,  p.  498  (same  type). 

1893.  Dianodon  Cope,  Amer.  Natural.,  XXVII.  May,  1893,  p.  481  (emendation). 

The  genus  Dinodon  differs  chiefly  from  Ophites  Wagler b  in  the 
dentition,  inasmuch  as  the  former  has  a  double  interruption  of  the 
maxillary  series,  while  in  the  latter  only  the  anterior  maxillaries  are 
separated  from  the  posterior  series  by  a  single  interval. 

«  From  double;  vg odo$,  toothless;  referring  to  the  two  toothless  spaces  in 
each  upper  jaw. 

t>  This  is  the  correct  name  for  the  genus  which  many  authors,  including  Boulenger, 
call  Lycodon  Boie.  The  latter  name  appears  first  in  Ferrusac's  Bulletin  des  Sciences 
Naturelles,  1820,  p.  238,  unaccompanied  by  any  diagnosis,  but  embracing  with  cer¬ 
tainty  only  three  species  then  known,  namely:  44  Col.  audax  Daud.  —  C.  Ilcbc  Daiul.- 
C.  aulicus  Linn.”  One  of  these  is  the  type.  In  the  following  year  Boie’s  diagnosis 
of  the  genus  was  published  in  the  Isis,  1827,  p.  521,  and  the  type  is  expressly  given 
as  Col.  audax.  This  certainly  fixes  the  name  Lycodon  beyond  a  doubt,  and  it  will 
consequently  take  precedence  over  Lycognathus  for  the  South  American  snakes  of 
the  latter  genus.  The  name  next  in  time  for  the  Asiatic  genus  is  Ophites  Wagler  (Syst. 
Amph.,  1830,  p.  180),  which  was  based  on  the  single  species  L.  subcinctus  Boie, 
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Ophites ,  which,  according  to  what  has  been  shown  ,  is  equivalent 
to  Lycodon ,  as  hitherto  limited  by  Boulenger  and  others,  is  not  rep¬ 
resented  with  certainty  within  the  territory  covered  by  this  work. 
However,  reference  must  he  made  to  two  species  which  have  been 
credited  to  it ,  namely,  Oph  ites  albofuscus ,  of  which  Guenther  says  a  that 
it  “occurs  also  in  Formosa,”  the  other  being  Mueller’s  “  Eumesodon : 
carinatus  Cope  (?)”  from  Japan.6 

As  to  Ophites  albofuscus ,  I  have  found  no  further  corroborative 
evidence,  and  as  this  species  seems  to  be  confined  to  Sumatra  and 
Borneo,  Guenther’s  specimens  probably  belonged  to  some  other 
species.  It  is  then  permissible  to  guess  that  he  referred  to  the  two 
specimens  of  Dinodon  septentnonale  ruhstrati ,  which  Swinhoe  sent 
from  Formosa. 

Mueller’s  “  Eumesodon  carinatus  Cope  (?),c  Japan,  juv.”  in  the  Basel 
Museum/  judging  from  his  description  of  the  dentition  (“the  second 
tooth  and  the  one  before  the  last  are  somewhat  stouter  and  longer 
than  the  others”)  is  not  a  “  Eumesodon  ”  (Dinodon)  at  all,  but  in  all 
probability  an  Ophites.  The  description  does  not  exactly  tally  with 
any  of  the  known  species,  but  comes  probably  nearest  to  0.  sub- 
cinctus ,  from  which  it  differs,  however,  in  having  smooth  scales 
“except  in  the  sacral  region  [Lendentheil],  where  there  are  three 
rows  of  tectiform  scales”  and  two  anterior  temporals.  The  most 
noteworthy  similarity  is  probably  that  the  “upper  preocular  is  fused 
with  prefrontal,”  a  feature  quite  characteristic  of  0.  subcinetus,  with 
which  the  rest  of  the  scale  formula  also  agrees,  viz,  Sc.  17;  v.  211  ; 
a.  1  (exceptional);  c.  80.  As  for  the  locality,  “Japan,”  it  should 
be  noted  that  it  is  simply  a  surmise  of  Mueller’s,  based  upon  the  fact 
that  the  snake  was  found  in  a  jar  which  also  contained  a  Japanese 
mole  ( Talpa  icogura).  The  jar,  however,  was  labeled  “Java,”  and 
Java  is  just  the  type-locality  of  Ophites  subcinetus.  It  should  be 
noted,  however,  that  Mueller  later c  referred  the  specimen  to  Dinodon 
ori en  ta  le  (0 phi tes  j a po  nicus ) . 

Dinodon  is  a  very  compact  little  genus  of  four  species.  Its  center 
of  distribution  seems  to  be  China.  One  species  may  extend  as  far 
west  as  the  Himalayas,  one  is  thus  far  found  only  in  Hondo,  Japan, 
another  in  Kinsiu  and  the  Riu  Kius,  while  a  third  extends  from  Hainan 
in  the  south  to  Vladivostok  in  the  north. 

a  Ann.  Mag.  Nat.  Hist.  (4),  I,  1868,  p.  426. 

&As  to  Ophites  [ Lycodon ]  aulicus,  see  footnote  on  p.  358. 

c  Cope  has  given  no  such  name,  so  far  as  I  know;  probably  Mueller  meant  E .  semi- 
carinatus. 

*  Verb.  Naturf.  Ges.  Basel,  VII,  1885,  p.  685. 

«Idem,  VIII,  Pt.  2,  18S7,  p.  270. 
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The  genus  is  not  found  in  any  portion  of  the  Malayan  region.  In 
the  latter  it  is  represented  l>y  the  genus  usually  known  as  Lycodon.a 

KEY  TO  TI1E  SPECIES  OF  D1NODON. 

a1  Anal  entire;  a  preocular. 

&1  Scales  smooth;  less  than  210  ventrals. 

r1  Ventrals  189  (185)-209  (average  198);  cross-bars  on  body  and  tail  more  than 

GO  . D.  rufozonatum ,  p.  358 

c 2  Ventrals  178-195  (average  189);  cross-bars  on  body  and  tail  less  than  GO. 

D.  rufozonatum  walli,  p.  364 

b-  Scales  feebly  keeled;  more  than  210  ventrals. 

e1  Portion  of  rostral  visible  from  above  half  as  long  as  the  interprefrontal  suture. 

D.  stmiearinalnm ,  p.  3GG 


°2  Rostral  just  visible  from  above .  . D.  srptrnlrionalc,  p.  370 

dr  Anal  divided;  no  preocular . D.  oriental c,  p.  372 


DINODON  RUFOZONATUM  t>  (Cantor). 

1840.  Ly codon  rufozonatus  C antor,  Zool.  Chusan  (pi.  xi)  (type-locality,  Chnsan, 
China;  type  in  Brit.  Mils.;  Cantor,  collector).— Guenther,  Rept.  Brit. 
India,  18G4,  p.  319  (Chusan);  Ann.  Mag.  Nat.  Hist.  (4),  I,  1868,  p.  426 
(Formosa). — Jan,  Icon.  Opliid.,  livr.  36,  1870,  pi.  tv,  lig.  3  (Chusan). — 
Steindachner,  Sitz.  Her.  Wien  Akad.  Wiss.,  Math.  Naturw.  Cl.,  LXII, 
Ft.  1,  1870,  p.  338;  author’s  separate,  p.  13  (Peking). — Mueller,  Verb. 
Naturf.  Ges.  Basel,  N,  Pt.  1,  1892,  p.-205  (Vladivostok). — Dinodon  rufo- 
zonatus  Peters,  Sitz.  Ber.  Ges.  Naturf.  Fr.  Berlin,  1881,  p.  89. — Bou- 
lenger,  Cat.  Snakes  Brit.  Mus.,  I,  1893,  p.  361  (Hainan;  Formosa; 
Tsushima;  northern  China). — Boettger,  Kat.  Schl.  Mus.  Senckenberg., 
1S9S,  p.  38  (part:  Formosa).—  Wall,  Froc.  Zool.  Soc.  London,  1903,  pp. 
89,  100  (part:  Formosa;  Korea;  Tsushima). — Werner,  Abh.  Bayer. 
Akad.  Wiss.  (Muenchen),  II  Ivlasse,  XXII,  Pt.  2,  1904,  p.  354  (Ningpo 
Mts.  near  Shanghai). 

1854.  Dinodon  canecllatum  Dumeril  and  Bibron,  Erpet.  Gen.,  VII,  Pt.  1,  p.  477 

(type-locality  unknown;  type  in  Paris  Mus.). 

1856.  Coronclla  striata  Hallo  well,  Tree.  Phila.  Acad.,  1856,  p.  152  (type-locality, 
Ningpo,  China;  types  in  Phila.  Acad.  Mus.;  MeCartce,  collector). — ■ 
Exnnesodon  striatus  Cope,  Froc.  Phila.  Acad. ,1860,  p.  263. 

1855.  Dinodon  rufozonatus  var.  formosana  Boettger,  Offenbach.  Vor.  Naturk. 

24-25  Ber.,  p.  125  (type-locality,  Formosa;  type  in  Mus.  Senckenb.); 
2(5-28  Ber.,  1888,  p.  144  (Formosa). 

Ly  codon  milieus  (Coluber  milieus  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  175S.  p.  220)  is 
credited  to  Formosa  by  Doctor  Wall  (Proe.  Zool.  Soc.  London,  1903,  p.  88)  on  the 
strength  of  a  specimen  in  the  Hongkong  City  Hall  Museum  now  so  labeled.  He  states 
that  the  specimen  from  Hongkong  , which  Boettger.  upon  the  authority  of  von  Moellen- 
dorff,  recorded  as  being  in  that  museum  (Offenbach.  Vor.  Naturk.  26-28  Ber.,  1SS8, 
p.  84)  is  found  there  no  longer,  but,  on  the  contrary,  that  the  only  specimen  of  L. 
aulicus  in  that  institution  is  from  Formosa.  It  is  greatly  to  be  apprehended  that  the 
specimen  in  question,  or  rather  its  label,  has  been  a  victim  of  the  typhoon  mentioned 
by  Doctor  Wall  in  the  introduction  to  his  paper  (p.  84).  He  there  expressly  states 
that  the  circumstances  render  the  accuracy  of  some  of  the  records  open  to  question. 
In  view  of  the  probability  that  the  original  Hongkong  specimen  and  the  one  now 
labeled  as  from  Formosa  are  one  and  the  same,  I  find  it  inadvisable  to  admit  Lycodon 
milieus  to  the  fauna  of  Formosa  on  the  strength  of  this  record. 
b  Signifying  with  red  belts,  or  bands. 
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Description.— Adult  male ;  U.S.N.M.  No.  14614;  Korea?;  Dr.  X.  M. 
Ferebee,  collector.  Rostral  about  one  and  a  half  times  as  broad  as 
high,  the  portion  visible  from  above  equaling  about  one- third  its  dis¬ 
tance  from  frontal;  internasals  very  much  smaller  than  prefrontals, 
which  are  broadly  in  contact  with  supraocular;  frontal  short  and 
broad,  its  length  equaling  its  distance  from  rostral  and  shorter  than 
interparietal  suture,  its  width  anteriorly  nearly  equaling  its  length, 
and  its  width  at  a  line  through  the  center  of  the  eyes  twice  as  great  as 
that  of  the  supraoeulars  at  the  same  line ;  parietals  large,  twice  as  long 
as  prefrontals;  nostril  large,  between  two  nasals,  of  which  the  poste¬ 
rior  is  the  larger;  loreal  twice  as  long  as  high,  entering  eye  below  the 
small  preocular,  which  is  widely  separated  from  frontal  ;  two  post- 
oculars;  temporals  2  +  3,  the  upper  one  of  the  second  row  bordering 
the  parietal  very  large;  S  supralabials,  third,  fourth,  and  fifth  enter¬ 
ing  eye,  sixth  and  seventh  subequal,  largest;  five  lower  labials  in 
contact  with  anterior  chin-sliields,  which  are  considerably  longer  than 
the  posterior;  17  rows  of  scales,  which  are  smooth  except  a  few  median 
dorsal  rows+n  the  posterior  fourth  of  the  body,  which  show  faint  keels 
at  the  base  of  the  scales;  197  ventrals;  anal  entire;  71  pairs  of  sub- 
caudals.  Color  (in  alcohol)  pinkish  buff  (in  life  said  to  be  coral  red) 
with  about  5S  broad,  dark  brown  cross-bars  on  upper  side  of  body  and 
23  on  tail,  the  bars  being  separated  by  narrow  bands,  about  the  width 
of  a  scale,  of  the  ground  color;  a  series  of  alternating  dark  blotches  on 
the  sides  involving  the  four  outer  scale  rows  and  the  upturned  end  of 
the  ventrals;  top  of  head  isabella-color  with  ill-defined  pale  borders  to 
many  of  the  shields;  labials  and  underside  uniform  pale,  that  of  the 
tail  with  irregular  dusky  blotches. 

Dimensions. 


mm. 

Total  length .  1,063 

Snout  to  vent .  863 

Vent  to  tip  of  tail .  200 


In  a  younger  specimen,  from  the  country  between  Tientsin  and 
Peking  (No.  29701 ),  all  the  dark  markings  are  solid  black,  even  the  top 
of  the  head  and  the  light  edges  to  the  head  shields  are  better  con¬ 
trasted.  There  is,  moreover,  a  somewhat  ill-defined  black  transocu¬ 
lar  spot  from' nostril  to  the  temporal  region  with  radiating  black 
edges  to  the  supralabials. 

Variation. — With  the  exception  of  the  scutellation  of  the  sides  of 
the  head  this  snake  is  not  subject  to  great  variation.  Thus  of  29 
recorded  specimens  only  one  has  2  scale  rows  over  the  normal  number, 
17. a  The  number  of  supralabials  S  is  fairly  constant,  7  occurring  only 

a  Dr.  J.  S.  Thompson,  U.  S.  N.,  in  a  letter  dated  February  9,  1907,  informs  me 
that  he  has  a  specimen  from  Formosa  with  19  scale  rows. 
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rarely.  Temporals  also  are  nearly  always  2  +  3,  bill  Boettger  records 
a  Formosa  specimen  with  2+2  and  Doctor  Wall  one  specimen  with  a 
single  temporal  in  the  lirst  row.  lie  also  mentions  a  specimen  with 
three  postoculars  on  both  sides  and  one  with  three  on  one  side.  The 
greatest  variation  is  seen  in  the  relation  of  the  loreal  and  the  conse¬ 
quent  relation  of  the  supralabials  to  the  eye.  In  our  specimens  it 
reaches  the  eye  in  one,  but  not  in  the  other.  In  16  Chinese  specimens 
examined  l>3r  Doctor  Wall  it  touched  the  eye  in  11  and  did  not 
reach  it  in  5,  while  in  the  large  series  of  Chinese  specimens  recorded 
by  Boulenger,  viz,  23,  the  proportion  must  have  been  quite  different, 
as  in  the  description  of  the  species  he  says  “loreal  elongate,  sometimes 
entering  the  eye."  The  resultant  variations  in  the  relation  of  the 
supralabials  to  the  eye  are  given  by  Boulenger  as  rare,  viz,  second, 
third,  and  fourth,  or  only  fourth  and  fifth  entering  eye.  The  number 
of  lower  labials  in  touch  with  anterior  chin-shield  is  also  subject  to 
some  variation,  Doctor  Wall  having  found  four  on  both  sides  in  one, 
and  six  on  one  side  in  two  specimens.  The  normal  range  of  variation 
in  the  number  of  ventrals  seems  to  be  between  1S9  and  209,  185  as 
recorded  by  Boulenger  in  a  young  Shanghai  specimen  being  quite 
abnormal;  57  subcaudals  in  another  specimen  of  the  same  origin  is 
also  considerably  below  the  normal  range,  which  appears  to  be  62  to  S3. 
It  will  be  noted  that  the  Formosa  specimens  average  a  greater  number 
of  subcaudals  than  the  specimens  from  the  mainland  of  China,  but  the 
overlapping  is  not  only  very  great  but  appears  to  be  uncorrelated 
with  other  characters. 

The  number  of  dark  cross-bars  on  body  and  tail  varies  considerably 
within  the  limits  of  68  and  99  in  the  specimens  in  which  they  have 
been  recorded,  the  greatest  range  being  on  the  body,  viz,  50  to  75,  as 
against  IS  to  24  on  the  tail. 

Habitat . — The  present  species  extends  over  a  large  portion  of  eastern 
China,  including  the  islands  of  Hainan,0  Formosa,  and  Cliusan,  rang¬ 
ing  northward  at  least  as  far  as  Vladivostok,  from  which  local ity^  a 
specimen  has  been  recorded  by  Mueller  as  being  in  the  Basel  Museum. 
It  also  occurs  in  Korea,  but  no  definite  locality  has  been  recorded,  the 
only  specimen  of  certain  Korean  origin  being  in  the  Michigan  Univer¬ 
sity  museum. 

Holst  sent  two  specimens  from  Tsushima  to  British  Museum. 

It  has  not  been  recorded  from  Japan  proper.  A  tine  specimen  of  the 
continental  type,  in  the  United  States  National  Museum  (No.  14614), 
collected  l>3r  Dr.  N.  M.  Ferebee,  U.  S.  Navy,  is  credited  on  the  record 
book  to  Nagasaki,  but  there  is  no  original  label  or  aii3"  other  original 
document  to  corroborate  this  locality  of  this  specimen  which  came 
with  a  collection  all  the  other  specimens  of  which  arc  from  Korea.  As 

a  Regarding  this  locality,  see  under  Elaphc  dionc ,  p.  318,  footnote. 
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the  entries  of  that  particular  time  when  this  specimen  was  received 
are  not  to  be  entirely  depended  on,  it  seems  most  probable  that  this 
specimen  was  really  collected  in  Korea. 

In  Formosa  the  species  seems  to  be  common  and  to  agree  with  the 
continental  form  in  the  number  of  dorsal  spots.  British  Museum  has 
numerous  specimens  from  the  island,  the  Senckenberg  Museum  has 
one,  and  the  Hamburg  Museum  several  collected  by  Doctor  Warburg 
both  in  the  southern  and  the  northern  part  of  Formosa  (Xos.  1526, 
1527).  Similarly,  the  museum  in  Christiania  has  two  specimens  col¬ 
lected  by  Mr.  Navara. 


List  of  specimens  of  Dinodon  rufozonatum. 
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DINODON  RUFOZON ATUM  WALLI,«  new  subspecies. 


1895.  Dinodon  rufosonatus  Boettger,  ( )HVnl »adi .  Ver.  Naturk.  33-30  Bor., 
1895,  j).  108  (Miyakoshima  group,  Bin  Kins)  (not  of  Cantor);  Kat.  Sclil. 
Mus.  Senekenberg. ,  1898,  p.  38  (part:  Miyakoshima). — Wall,  Broc, 
Zool.  Soo.  London,  1903,  pp.  89,  100  (part:  Japan,  Loo  Choos;  1905,  II, 
p.  515  (Miyako;  Ishigaki;  Iriomote). 

Diagnosis.— Similar  to  typical  Dlnodon  rufozonatunt ,  but  with 
fewer  vent  nils,  viz,  178-19.5  (a  verage  ISO),  and  fewer  dark  cross-bars 
on  body  and  tail,  viz,  22  to  32  on  body  and  15  to  20  Xm  tail,  or  to¬ 
gether  on  both,  41  to  52  (average  45);  a  pale  inverted  V  on  the  nape; 
underside  more  or  less  mottled  with  brown  (figs.  307-309). 

Type. — U.S.N.M.  No.  34007 ;  Ishigaki  shima,  Yaeyama  group;  June, 
1899;  Owston  collection. 

Habitat. — Riu  Iviu  Archipelago. 

Remarks. — While  in  Frankfort  on  the  Main  in  1898  Doctor  Boettger 
had  the  great  kindness  to  show  me  the  specimens  of  this  species  in  the 


Figs.  307-309.  Dinodon  rufozonatum  walli.  2  X  nat.  size.  307,  top  of  head;  308,  side  of  head; 
309,  underside  of  head.  No.  11,  Sci.  Coll.  Tokyo. 


Scnckcnberg  Museum.  Unfortunately,  1  did  not  have  time  to  ex¬ 
amine  them  in  detail,  but  I  made  the  note  that  the  Formosa  specimen 
appeared  to  have  about  twice  as  many  dorsal  spots  (56  according  to 
Boettger)  as  those  from  the  Riu  Ivins.  This  observation  I  have  had 
an  opportunity  to  test  on  only  eight  additional  specimens,  but  in  these 
I  find  a  similar  proportion  inasmuch  as  in  five  specimens  from  the 
southern  Riu  Ivins,6  the  dorsal  spots  are  only  32,  29,  29,  25,  and  26, 
respectively,  while  in  two  specimens  from  Korea  and  one  from  north¬ 
ern  China,  Tientsin,  or  Peking,  the  numbers  are  75,  58,  and  50/ 
Doctor  Wall,  who  examined  a  large  number  of  Chinese  specimens 
and  four  from  Ishigaki  shima  (three  of  which  are  the  ones  now  in  the 


a  Named  for  Capt.  F.  Wall,  of  the  Indian  Medical  Sendee,  author  of  a  Prodromes 
of  the  snakes  hitherto  recorded  from  China,  Japan,  and  the  Loo  Choo  Islands,  as  well 
as  several  papers  on  Indian  snakes. 

&  Science  College  Museum,  Nos.  11,  12,  and  U.S.N.M.  Nos.  84006-8. 
cFor  further  color  distinctions,  see  remarks  under  Variation,  p.  365. 
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U.S.N.M.  mentioned  above),  as  well  as  one  alleged  to  be  from 
“Japan,”  made  similar  observations,  and  also  ealled  attention  to  the 
lower  number  of  ventrals  and  higher  number  of  subeaudals  in  the 
latter.  The  numbers  of  these  plates  as  given  by  him  do  not  overlap, 
but  from  the  tables  presented  by  me  (pp.  362  and  366)  it  will  be  seen 
that  there  is  considerable  overlapping.  While  it  may  thus  be  inexpe¬ 
dient  to  give  the  Riu  Kiu  form  a  binominal  appellation,  there  can 
be  no  doubt  that  it  should  be  recognized  nomenclatorially. 

It  appears  that  all  the  names  in  the  synonymy  of  D.  rufozonatum 
are  based  upon  Chinese  or  Formosan  specimens  with  more  than  192 
ventrals  and  less  than  73  subeaudals.  The  type  localities  of  l).  rufo¬ 
zonatum ,  D.  r.  var .  fonnosana ,  and  C.  striata  are  known  and  agree  in 
the  scale  formula.  The  type  of  D.  cancellation  is  from  an  unknown 
locality,  but  the  scale  formula  as  well  as  the  number  of  black  bars  on 
back  and  tail  are  conclusive.  Hence  the  necessity  of  giving  a  new 
name. 

The  number  of  ventrals  and  dorsal  dark  cross-bars  being  the  eliief 
distinctive  characters  of  this  subspecies,  as  indicated  above,  it  appears 
superfluous  to  present  a  detailed  description  of  a  Riu  Kiu  specimen, 
but  a  few  remarks  on  the  individual  variation  within  the  form  pecu¬ 
liar  to  the  archipelago  may  not  be  out  of  place. 

Variation. — In  the  five  specimens  before  me  the  loreal  is  in  every 
case  excluded  from  the  eye  by  the  preocular.  That  this  relation  is  not 
constant,  however,  is  shown  by  BoettgeFs  statement  that  in  some  of 
the  four  Miyakoshima  specimens  examined  by  him  there  is  found 
two  preoculars  on  one  side,  or  on  both  sides  in  some,  while  mostly 
there  is  only  one.  Other  variations  noticed  by  him  are  three  post¬ 
oculars  on  one  side  in  one  (also  found  in  one  of  the  specimens  before 
me),  and  only  two  supralabials  entering  the  eye  in  another.  Ventrals 
vary  between  17S  and  195  in  nine  recorded  specimens;  subeaudals 
between  73  and  87.  The  largest  number  of  dark  cross-bars  in  five 
specimens  is  52,  the  smallest  41. 

In  the  youngest  specimen  before  me  (Sci.  Coll.  No.  11)  the  dark 
markings  on  the  upper  side  are  nearly  solid,  though  even  in  this  many 
of  the  scales  in  the  interior  of  the  blotches  have  narrow  pale  edges. 
In  all  the  other  specimens,  however,  which  are  much  larger,  these  pale 
edges  are  much  broader,  so  that  the  cross-bars  appear  lighter  brown 
with  dark  margins,  the  paler  interior  having  mostly  a  streaky 
appearance. 

The  typical  1).  rufozonatum  from  the  mainland  seems  to  have  the 
cross-bars  solid-colored. 

Habitat. — This  race  seems  to  be  confined  to  the  southern  and  middle 
groups  of  the  Riu  Kiu  Archipelago. 

Mr.  Tashiro  has  collected  specimens  in  the  Yaeyama  group,  both  on 
Iriomote  sliima  and  on  Miyakoshima.  The  Senckenberg  Museum 
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also  lias  specimens  from  the  latter  island  and  the  Hamburg  Museum 
from  the  former  (No.  2579).  United  States  National  Museum  has 
three  specimens  from  Ishigaki  shima,  and  Doctor  Wall  examined 
three  more  from  the  same  island.  Finally,  Doctor  Warburg  also 
collected  it  in  Okinawa  shima.  (Hamburg  Mus.  No.  1545.) 

Doctor  Wall  also  mentions  a  specimen  in  Owston’s  collection  as 
from  “Japan.”  No  other  locality  is  given,  and  until  further  evidence 
is  produced  it  is  permissible  to  question  the  occurrence  of  this  species 


in  Japan  proper. 

List  of  specimens  of  Dinodon  walli. 

1 

c3 

+ 

Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

collected. 

By  whom  col¬ 
lected  or  from 
whom  received. 

w 

6 

Sh 

22 

■d 

XT. 

75 

»h 

o 

S3  i 

2  i 

T. 

o 

t* 

o 

<D 

75 

£ 

fl 

0J 

l  75 

c 5 
g 

S 

a> 

t/3 

\  < 

r-| 

CZ3 

Q 

1S99. 

1 

U.S.N,M 

34006 

Male.... 

Ishigaki  shima  . 

J  une  — 

A.  Owston _ 1 

17 

195  1 

82 

2+3 

8 

45 

Do 

34007 

Male  . 

Riukiu . 

...do... . 

. do . 

17 

190'  1 

87 

2+3 

s 

43 

Do 

34008 

Female  . 

.do . 

_ do _ 

. do . 

17 

186 

1 

i 

81 

2+3 

8 

41 

Sci.  Coll., 
Tokyo. 

11 

Young b 

Iriomote  shiina. 

June  14 

Tashiro . 

17 

192 

J 

85 

2+3 

8 

52 

1 

Riukiu. 

; 

Do 

12 

Male... . 

Miya  ko  shima, 
Riukiu. 

. do . 

17 

189 

i 

73 

2+3 

8 

44 

1 

Senekenb... 

Do 

7361  « 

(0 

U) 

(c) 

(c) 

.  .  do . 

B.  Schmacker. 

17 

178 

i 

.... 

_ do . 

. do . 

17 

1S1 

i 

i 

.... 

Do 

.do  . 

. do . 

17 

192 

83 

Do 

_ .do . 

. do . 

17 

195 

l 

81 

I 

i 

a  Type,  p.  364.  &  Figs.  307-309.  c  Boettger,  p.  108. 


DINODON  SEMICARINATUM  a  (Cope). 

AKAMATAH  (on  OKINAWA  SHIMA,  According  to  Mr.  Tashiro). 

MATSUTABU  (on  AMAMI-O-SHIMA,  According  to  Mr.  Nakagawa). 

18G0.  Einncsodon  scmieannatwt  Cope,  Proc.  Phila.  Acad.,  1SG0,  p.  2G3  (type- 
locality,  “Loo  Clioo;”  type  in  Phila.  Acad.  Mils.;  Heine,  collector); 
1SG1,  p.  75  (identity  with  L.  fusciatus).— Dinodon  semicannatus  Boulen- 
c.er,  Ann.  Mag.  Nat.  Hist.  (G\  N,  Oct.  1892,  p.  302  (Okinawa  shima);  Cat. 
Snakes  Brit.  Mus.,  I,  1893,  p.  3G2  (Oho  shima;  (treat  Loo  Choo  Island). — 
Brown,  Proc.  Phila.  Acad.,  June  1 1 , 1902,  p.  185  (“  Loo  Choo  Islands’’). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Loo  Choos);  1905,  II,  p.  515 
(Okinawa;  Amami). 

1S60.  Lepidoce  phalus  fasciatus  IIallowell,  Proc.  Phila.  Acad.,  18G0,  p.  498  (typo 
locality,  “Japan  and  Loo  Choo;”  types,  U.  S.  Nat.  Mus.  No.  7354)^ 

The  Perry  expedition  and  the  Rodgers  expedition,  according  to 
IIallowell,  brought  home  four  specimens  of  this  species,  namely,  two 
from  “Loo  Choo”  Ivy  the  former,  two  from  “Japan”  by  the  latter.  One 

“Signifying  half-carinated,  with  reference  to  the  scales  being  keeled  only  in  their 
basal  half. 
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of  the  former  was  apparently  donated  to  the  Philadelphia  Academy 
and  served  as  type  of  Cope’s  E.  semicarinatus;  the  other  three  are 
still  in  the  IT.  S.  National  Museum  as  No.  7354,  but  the  identity  of 
each  specimen  was  not  maintained,  and  it  is  now  impossible  to  point 
out  with  certainty  their  individual  origin.  So  much  is  certain,  how¬ 
ever,  that  the  specimen  now  designated  as  No.  7354c  is  the  type  of 
Ilallowell’s  L.  fasciatus ,  his  description  being  based  on  that  one 
alone.  I  venture  the  guess  that  this  is  the  second  of  the  Perry  expedi¬ 
tion  specimens  and  that  the  other  two  are  Stimpson’s  specimens 
from  “Japan.” 

There  is  indirect  evidence  that  Hallowed  was  mistaken  about  these 
two  specimens  of  Le  pidocephalus  fasciatus  being  from  “Japan”  as 
distinct  from  “Loo  Choo.”  Altogether  he  recorded  only  the  follow¬ 
ing  land  snakes  as  being  collected  by  the  Rodgers  expedition  (\Y. 
Stimpson) : 

From  “Loo  Choo:  ” 

P.  492.  Bothrops  jlavovindis ,  1  specimen  from  Amakarima  Island,  and 
P.  493.  Eurypholis  semicarinatus,  2  specimens  from  near  Napa,  Loo  Choo,  caught 
by  Mr.  Wright,  Nov.,  1S55. 

From  “Japan:” 

P.  498.  Leptopliidium  dorsale,  1  specimen,  “taken  on  a  hillside  near  llakodadi, 
Island  of  Jesso,  June,  1855,  by  W.  Stimpson.” 

P.  498.  Le  pidocephalus  fasciatus,  2  specimens. 

P.  499.  Ampluesma  tiynnum,  2  specimens  “caught  at  Niplion,  Japan,  May,  1855, 
by  Mr.  Stimpson.”® 

Dr.  W.  Stimpson,  in  his  manuscript  catalogue  of  specimens 
brought  home  by  the  Rodgers  Expedition,  enumerates  the  following 
specimens: 

From  “  Loo  Choo”: 

No.  M/?i.  2.  Amakirrima,  April,  1855. 

y-200.  Snakes  taken  near  Napa,  Loo  Choo,  Nov.,  1854  (Wright). 
y-199.  Snake  shot  in  a  paddy  field,  Loo  Choo,  Nov.,  1854  (W.  S.). 
y-lS7.  Snake  caught  at  Loo  Choo,  under  a  stone  in  low  land,  Nov.,  1854  (W.  S.). 
From  Japan: 

No.  y-249.  Snake  taken  on  a  hillside  near  Hakodadi,  I.  of  Jesso,  Japan,  June 
1S55  (W.  S.). 

y-275.  Simoda,  Island  of  Niplion,  Japan,  May,  1855  (Mr.  Brooke). 
y-277.  Simoda,  Island  of  Niplion,  Japan,  May,  1855  (W.  S.). 

It  is  plain  that  No.  Am.  2  is  Bothrops  flavoviridis ;  No.  y-200  is 
Eurypholis  semicarinatus:  No.  y-249  is  Leptopliidium  dorsale ;  and 
Nos.  y-275  and  y-277  are  the  two  specimens  of  Amphiesma  tigri- 
num.  Thus  all  the  specimens  enumerated  by  Hallowed  and  Stimp¬ 
son  are  accounted  for  except  the  latter’s  Nos.  y- 199  and  /-IS 7  from 
“Loo  Choo”  or  Okinawa  shima,  and  the  former’s  two  specimens  of 


a  The  other  snakes  recorded  are  Elaphis  bilineatus ,  collected  by  Doctor  Morrow, 
and  Froterodon  tessellatus,  without  any  record  of  locality  or  collector. 
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Lepidocepltalus  fasciatus.  'Hiero  can  scarcely  be  the  slightest  doubt, 
therefore,  that  they  are  identical,  and  that  Hallowed's  locality, 
“Japan,”  for  this  species,  is  erroneous. 

Description  (figs.  310-311). — Adult  male;  U.S.X.M.,  Xo.  7354u; 
paratypc  of  Lepldocephalns  fasciatus;  Okinawa  shima;  November, 
1854  ? ;  W.  Stimpson,  collector  (  Rostral  a  little  less  than  twice  as  broad 
as  high,  the  portion  visible  from  above  equaling  about  two  and  a 
half  times  its  distance  from  frontal  and  about  one-half  the  inter- 
prefrontal  suture;  internasals  small,  less  than  half  as  large  as  the  pre- 
frontals  which  are  broadly  in  contact  with  supraoculars;  frontal 
broad  and  short,  slightly  longer  than  broad,  its  length  less  than  inter¬ 
parietal  suture  and  equaling  its  distance  from  rostral,  the  anterior 
outline  nearly  straight,  the  lateral  outline  curved  to  the  posterior 
apex;  supraoculars  narrow,  much  narrower  in  front  than  behind; 
parietals  long,  nearly  as  long  as  frontal  and  prefrontal  together; 
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Figs.  310-311. — Dinodon  semicaRINatum.  1§  X  nat.  size.  310,  top  of  head;  311,  side  of  head. 

No.  735-1  r,  U.S.N.M. 

nostril  large,  between  two  nasals  of  which  the  posterior  is  much  the 
larger;  loreal  long  and  narrow,  twice  as  long  as  high,  upper  and  lower 
edges  parallel;  one  small  preocular  widely  separated  from  frontal; 
two  postoculars;  temporals  2  +  3;  the  upper  temporal  of  the  third 
row  very  large,  bordering  the  posterior  half  of  the  parietal  exter¬ 
nally;  8  supralabials,  third,  fourth,  and  fifth  entering  eye,  the  upper 
portion  of  the  third  being  greatly  extended  posteriorly  for  the  pur¬ 
pose,  sixth  and  seventh  largest ;  five  lowin'  labials  in  contact  with 
anterior  chin-shields  which  are  somewhat  longer  than  the  posterior; 
17  rows  of  scales,  the  four  outer  rows  on  each  side  smooth,  the  other 
with  a  feeble  though  distinct  keel  on  the  basal  half  of  each  scale  ;  229 
ventrals  with  a  strongly  marked  lateral  angle;  anal  entire;  100  pairs 
of  subcaudals.  Color  (in  alcohol)  pale  yellowish  with  40  dark  cross¬ 
bars  on  the  body  and  about  twenty  on  the  tail,  these  bars  having 
solid  blackish  margins  while  the  scab's  inside  the  bars  have  yellow 
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centers;  alternating  with  these  cross-bars  there  is  a  series  of  lateral 
blackish  spots  mostly  on  the  four  outer  scale  rows  and  more  or  less 
connected  with  an  irregular  series  of  single  or  double  spots  on  the 
upturned  ends  of  the  ventrals;  nape  black  with  two  yellowish  spots 
on  the  outer  posterior  angle  of  the  parietals  and  the  adjacent  scales; 
top  of  head  blackish  with  ill-defined  yellowish  markings;  sides  of 
head  yellowish,  most  of  the  shields,  including  the  supralabials,  nar¬ 
rowly  edged  with  blackish;  underside  uniform  pale  yellowish,  that  of 
the  tail  with  irregular  blackish  brown  spots  medially. 

Dimeiisions. 


Total  length .  SSO 

Snout  to  vent .  690 

Vent  to  tip  of  tail .  100 


The  younger  specimen,  Sci.  Coll.  Mus.,  Tokyo,  No.  10,  is  essentially 
like  the  adult.  It  grows  to  a  considerable  size,  as  a  specimen  from 
O-shim a  with  defective  tail  measures  1,510  mm.  in  length. 

Variation. — This  snake  does  not  seem  to  be  subject  to  great  vari¬ 
ation,  as  the  only  abnormalities  in  the  specimens  recorded  are  two 
posterior  temporals  on  both  sides  in  one,  nine  supralabials  on  one 
side  in  another  specimen  and  only  two  supralabials,  namely,  fourth 
and  fifth,  touching  the  eye  in  a  third  specimen.  The  ventrals  vary 
between  211  and  234,  and  the  subcaudals  between  92  and  105  in  the 
perfect  specimens  on  record.  The  lowest  extreme  of  the  latter  is 
given  by  Boulenger  as  65,  but  this  figure  is  derived  from  Ilallowdfs 
account  of  the  type  of  Lepidocephalus  fasciatus  in  which,  however, 
the  tail  is  mutilated. 

Habitat . — Both  the  Perry  Expedition  and  the  Rodgers  Expedition 
brought  home  specimens  of  this  species,  those  from  the  latter  being 
said  to  hail  from  “Japan’'  in  contradistinction  to  the  former  as  being 
from  the  Riu  Kius,  but  as  shown  above  this  statement  is  undoubtedly 
erroneous.  Later  collectors,  including  Mr.  Tashiro,  have  also  obtained 
it  in  Okinawa  shim  a,  and  in  British  Museum  there  is  a  specimen  from 
“Oho  shima”  collected  by  Lieut.  A.  Carpenter,  R.  N.,  from  which 
island  Mr.  X akagawa  also  brought  a  specimen  in  1891  to  the  Science 
College  Museum.  Recently  other  specimens  from  Okinawa  shima 
and  Amami-o-shima  have  been  recorded  by  Dr.  Wall. 

In  the  National  Museum,  Ueno  Park,  Tokyo,  there  is  a  specimen 
(No.  23)  of  this  species  said  to  be  from  the  province  of  Hiuga,  southern 
Kiusiu.  If  the  locality  given  is  correct,  it  is  the  only  record  of  the 
species  in  Japan  proper,  but  the  occurence  there  needs  confirmation. 
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List  of  specimens  of  Dinod  on  semi earina  turn. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 

collected. 

,  By  whom  col- 
|  leeted  or  from 
whom  received. 

Scale  rows 

Ventrals. 

Anal. 

Subcaudal 

Temporals 

Supralabif 

1854? 

1 

U.S.N.M . 

7354a 

Male  «.  . 

Okinawa  shima. 

Nov.  — 

Rodgers  Exped? 

17  229 

1 

,  100 

'2  +  3  8 

Do . 

73546 

_ do . 

. . .do  . .  .  . 

17^  215! 

1 

1 

2+3  8 

Do...:.. 

7354c, 

. . .  .do.&  . 

. do . 

1853  ? 

Perry  Exped  ?. . 

I 

17  218 

.  1 

2  +  3  S 

S  c  i .  Coll. 

4 

Male  c  . . 

O-shima . 

1891 

Nakagawa . 

17  233 

1 

2+3  8-9 

Tokyo. 

1 

Do . 

10 

Young. . 

^  Okinawa  shima. 

1887 

Tashiro . 

17  229 1 

1 

105 

2+2  8 

Do . 

54 

Adult. . . 

. do . 

Feb.  - 

. do . 

1 

Do . 

54 

do  . 

.  .do . 

Apr.  - 

.  .  .do . 

.1  . 

1 

Nat.  Mus. 

23 

Hiuga,Kiusiu(?) 

l-L.. 

1 

1 

Tokyo. 

1 

Brit.  Mus. . . . 

a 

Male .... 

V  ma  mi-o-sh  ima 

Lieut.  A.  Car¬ 

17  234 

1 

97 

penter. 

Do . 

b  | 

_ do  ... 

Okinawa  shima. 

Holst . 

17  228 

1 

101 

Do . 

c 

Young. 

_ do . 

.  .do . 

17  211 

1 

93 

1 

Phila.  Acad.. 

(d) 

Loo  Choo  . 

Perry  Exped. 

1 

17  221 

1 

92  24-  8 

(W.  Heine). 

1  1 

«  Description  p.  308.  c  Total  length  1,510  mm.;  tail  defective, 

fr  Type  of  L.  fasciatus;  figs.  310-311 .  d  Cope,  1800,  p.  263;  type. 

DINODON  SEPTENTRIONALE"  RUHSTRATI6  (Fischer). 


1868.  ?  Ophites  albofuscns  Guenther,  Ann.  Mag.  Nat.  Hist.  (4),  I,  1868,  p.  426  (For¬ 
mosa;  Brit.  Mus.)  (not  of  Dumeril  and  Bibron). 

1886.  Ophites  ruhstrati  Fischer,  Abh.  Naturw.  Ver.  Hamburg,  IX,  Pt.  1,  no.  6, 
p.  16,  pi.  ii,  fig.  6  (type-locality,  south  Formosa;  types  in  Mus.  Oldenburg; 
Ruhstrat,  collector). 

1893.  Dinodon  scptentrionalis  Boulenger,  Cat.  Sn.  Brit.  Mus.,  I,  p.  363  (part: 
Formosa). 

1899.  Dinodon  scptentrionalis  var.  ruhstrati  Boulenger,  Proc.  Zool.  Soc.  London, 
1899,  p.  165  (Formosa). 

Doctor  Guenther,  as  quoted  above,  in  a  paper  dealing  with  new 
additions  to  t lie  British  Museum  snake  collection,  mentions  Ophites 
albofuscus  with  the  statement:  “Occurs  also  in  Formosa;  feeds  on 
lizards.’  ’  In  Boulenger’s  catalogue  there  is  no  indication  of  any  speci¬ 
men  of  this  species  from  Formosa  being  in  British  Museum.  I  take  it, 
therefore,  that  Guenther  mistook  Swinhoe’s  specimens  from  Formosa 
for  this  species,  a  supposition  the  more  probable  as  he  afterwards  in 
describing  Ophites  septentrional  is  referred  it  to  the  same  genus.  0. 
albofuscus  is  restricted  to  Sumatra  and  Borneo  (see  p.  357). 

a  Ophites  septentrional  is  Guenther,  Proc.  Zool.  Soc.  London,  1875,  p.  233  (type- 
locality,  unknown,  but  supposed  to  be  “northern  India,”  Boulenger  giving  “Hima¬ 
layas  or  Khasi  Hills  (?);”  Jerdon,  collector). 

From  Scptentrionalis ,  signifying  northern. 

&  For  Mr.  Ruhstrat,  who  collected  the  types  in  southern  Formosa. 
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The  collective  species  Dinoelon  septentrionale  is  recorded  from  the 
eastern  Himalayas  or  Ivhasi  Hills,  in  Assam,  and  the  Karen  Hills,  in 
Burma,  to  eastern  China  and  Formosa. 

The  exact  relation  of  the  specimens  from  the  various  localities  is 
not  very  well  known,  but  there  seem  to  be  several  color  forms,  of 
which  the  easternmost  and  the  westernmost  are  the  extremes,  viz, 
the  typical  subspecies  D.  septentrionale  from  Assam  or  Himalaya,  and 
Burma,  on  the  one  side,  and  I).  septentrionale  ruli strati ,  from  Formosa, 
on  the  other.  Specimens  from  the  Chinese  coast  province  of  Fokien, 
according  to  Boulenger,®  are  “intermediate  in  the  pattern  of  color¬ 
ation  ”  between  these  two  forms.  The  status  of  the  form  which 
occurs  in  the  mountains  of  Iviukiang  is  still  uncertain  on  account  of 
scantiness  of  the  material. 

It  is  unfortunate  that  the  full  scale  formulas  of  the  three  Fokien 
specimens  has  not  been  published,  as  altogether  the  formulas  of  only 
seven  specimens  have  been  recorded,  and  the  more  so  since  the  latter 
seem  to  indicate  a  possible  difference  in  the  number  of  subcaudals  in 
one  of  the  races.  I  find,  namely,  that  in  the  three  Formosan  speci¬ 
mens  in  which  the  tail  was  complete  the  subcaudals  number,  respect¬ 
ively,  103,  104,  and  97,  while  in  the  tln*ee  continental  specimens  on 
record  they  are  stated  to  be  S3,  87,  and  88. 

Under  these  circumstances  it  seems  best  to  maintain,  for  the  present 
at  least,  the  subspecific  distinctness  of  the  Formosan  specimens. 

A  partial  translation  of  Doctor  Fischer’s  original  description  of  the 
scutellation  and  coloration  of  the  Formosan  specimens  is  subjoined, 
as  I  have  not  seen  any  specimens  of  this  form. 

Description . — South  Formosa;  Mus.  Oldenburg;  Ruhstrat,  col¬ 
lector.  Rostral  just  reaching  the  upper  side  of  the  snout;  interna¬ 
sals  slightly  broader  than  long,  longer  than  the  prefront als;  frontal 
pentagonal,  as  broad  as  long,  shorter  than  the  interparietal  suture; 
nostril  between  two  nasals,  of  which  the  posterior  is  much  higher 
than  the  anterior;  loreal  pentagonal,  twice  as  long  as  high,  its  pos¬ 
terior  angle  reaching  under  the  preocular;  latter  well  developed, 
quadrangular,  twice  as  high  as  long,  resting  on  the  third  supralabial 
and  part  of  the  loreal,  extending  to  the  upper  surface  of  the  head, 
though  not  reaching  the  frontal;  two  postoculars,  the  lower  resting 
on  fifth  and  sixth  supralabials;  temporals  2  +  3,  the  two  anterior  in 
contact  with  both  postoculars;  eight  supralabials,  of  which  third, 
fourth,  and  fifth  join  the  eye;  ten  infralabials,  the  first  six  in  con¬ 
tact  with  the  chin-shields;  the  posterior  chin-shields  somewhat  nar¬ 
rower  and  but  slightly  shorter  than  the  anterior;  between  these  and 
the  ventrals  two  or  three  rows  of  elongated  throat  scales;  scales  in 
17  rows,  only  the  six  or  eight  median  rows  b  weakly  keeled  ;  ventrals 


a  Proc.  Zool.  Soc.  London,  1S99,  p.  165. 

&  Must  be  t£  seven  or  nine,”  as  the  number  of  scale  rows  is  uneven. — L.  S. 
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221  to  223,  laterally  with  a  distinct  but  not  sharp  angle;  anal  single; 
103  pairs  of  subcaudals,  followed  by  a  horny  tip.  Head  to  the  mid¬ 
dle  of  the  frontal  deep  black,  thence  to  the  third  scale  row  on  the 
nape  gray  in  the  old  specimen,  pure  white  in  the  quite  young  one; 
ground  color  above  reddish  gray;  numerous  (47  to  the  anus  in  the 
old,  36  in  the  young)  deep  brown,  light-edged  crossbands  descending 
on  the  sides  almost  to  the  ventral  surface,  the  spots  as  in  0.  onentalis , 
cut  on  the  posterior  two-thirds  of  the  body  by  a  light  longitudinal 
line  on  the  fourth  scale  row,  so  that  the  portions  thus  cut  oil*  form  a 
separate  row  of  spots;  alternating  with  these  the  upturned  portion 
of  many  ventrals  have  a  small  brown  spot,  thus  forming  another 
series  of  spots  on  each  side;  the  tail  above  also  has  a  series  of  dark 
brown  transverse  spots,  which  in  the  young  specimen  extend  to  the 
ventrals,  forming  (IS)  complete  rings;  the  brown  dorsal  spots  grad¬ 
ually  diminish  in  width  posteriorly,  the  first  one  on  the  nape  extend¬ 
ing  over  17  scales,  while  those  following  become  gradually  shorter, 
until  on  the  second  third  of  the  body  the  light  interspaces  exceed 
them  in  width  (especially  in  the  young  specimen)  ;  underside  of  head 
and  body  yellowish  white,  the  tail  of  the  old  specimen  grayish  brown, 
of  the  young  divided  by  complete  dark  rings. 

Dimensions . — Young  specimen:  Total  length,  250  mm.;  tail,  60  mm. 

Habit  t. — The  distribution  of  the  species  has  been  given  above 
under  the  preliminary  remarks. 

The  subspecies,  D.  ruhstratij  as  here  understood,  is  confined  to  the 
island  of  Formosa,  where  it  has  been  collected  by  Mr.  14.  Swinhoe, 
and  later  by  Mr.  Ruhstraht,  the  specimens  brought  home  by  the 
former  being  in  British  Museum,  while  those  by  the  latter  are  in 
the  natural  history  museum  in  Oldenburg. 

List  of  specimens  of  Dinodon  ruhstrati. 


c r. 


Museum. 

No. 

Sex  and  j 
age. 

Locality. 

When 
col-  1 
looted. 

By  whom  col¬ 
lected. 

c 

A 

rjl 

1 

C 

"7 

3 

« 

£ 

o 

m 

£ 

< 

Oldenburg . 

a 

Adult  a  . . 

South  Formosa.... 

Ruh  strut . 

.  17 

221 

, 

Do . 

b 

Young  «  . 

. do . 

.  17 

223  | 

i 

103 

Brit.  Mils 

b 

Female  & . 

_ do.*  .. 

1  Formosa . 

R.  Swinhoe . 

.  17 

216 

i 

104 

Do . 

c 

. do . 

.  17 

224 

i 

97 

a  Cotypes;  Fischer,  p.  10.  l>  Bouleuger,  Cat.  I,  p.  303. 


DINODON  ORIENTALS  «  ( Hilgendorf). 

SHIROMADARA  (Doctor  IJIMA,  In  Letter). 

1880.  Ophites  orientalis  Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr.,  Berlin,  18S0,  p. 
115,  pi. — ,  figs.  1-5  (type-locality,  Tokyo;  type,  Berlin  Mils.  No.  9419; 
Hilgendorf,  collector). 


Signifying  eastern. 
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1880.  Ophites  japonicus  Guenther,  Ann.  Mag.  Nat.  Hist.  (5),  VI,  Doc.,  1880,  p.  4G2 
(type-locality,  Nikko,  Hondo;  types,  in  Brit.  Mus.;  Maries,  collector). — 
Mueller,  Vcrli.  Naturf.  Ges.  Basel,  VIII,  Pt.  2,  1887,  p.  270  (Japan). — 
Dinodon  japonicus  Boulenger,  Cat.  Snakes  Brit.  Mus.,  I.,  1893,  p.  303 
(Nikko,  Hondo). — Boettger,  Kat.  Schl.  Mus.  Scnckcnberg.,  1898,  p.  38 
(Hondo). — Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  100  (Kiusiu);  1905, 
II,  p.  513  (Yamanashi,  Hondo). — Nikolski,  Zap.  Imp.  Akad.  Nauk,  S. 
Peterburg  (8),  XVII,  No.  1  (1905),  p.  224  (Nagasaki). 

Hilgendorf s  Ophites  orientalis  was  described  in  the  Sitzungs- 
Bcricht  of  the  meeting  held  October  19,  1SS0,  which  was  probably 
published  very  shortly  after  that  date.  Guenther’s  O.  japonicus,  on 
the  other  hand,  appeared  in  the  December  number  of  the  Annals  and 
Magazine  of  the  same  year.  There  is,  therefore,  apparently  a  very 
brief  priority  in  favor  of  Hilgendorf  s  description.  It  may  be  inter¬ 
esting  to  note  that  Hilgendorf  as  early  as  1876  indicated  this  species, 
but  refrained  from  naming  it.® 

Description . —  Young;  U.S.N.M.  No.  34052;  Mount  Fuji;  August, 
189S;  Owston  collection.  Rostral  broader  than  high,  the  portion 
visible  from  above  scarcely  as  long  as  suture  between  internasals; 
the  latter  small,  less  than  half  as  long  as  prefront als,  the  suture 
between  the  former  only  half  as  long  as  that  between  the  latter; 
prefront  als  broadly  in  contact  with  supraoculars  and  with  eye;  fron¬ 
tal  as  broad  as  long,  and  as  long  as  its  distance  from  rostral,  shorter 
than  interparietal  suture;  supraoculars  small,  less  than  half  the  size 
of  frontal;  parietals  large,  nearly  twice  as  long  as  frontal;  nostril 
large,  round,  between  two  subequal  nasals;  loreal  narrow,  twice  as 
long  as  high,  entering  eye  below  prefrontal;  no  preocular;  two  post¬ 
oculars;  temporals,  2  +  3;  a  very  large  upper  temporal  of  the  third 
row  bordering  the  posterior  half  of  parietal  externally;  8  supralabials, 
sixth  largest,  fourth  and  fifth  entering  eye ;  5  lower  labials  in  contact 
with  anterior  pair  of  chin-shields,  which  are  somewhat  larger  than 
posterior;  17  rows  of  scales,  all  of  which  are  smooth  on  the  anterior 
half  of  the  body,  but  on  the  posterior  half  the  median  5  to  7  rows 
have  a  faint  keel  at  the  base  of  each  scale;  207  ventrals,  distinctly 
angulate  laterally;  anal  divided;  74  pairs  of  subcaudals.  Color 
(in  alcohol)  above  dull  ecru-drab6  with  dark  brown  cross-bars,  3S  on 
the  body,  15  on  the  tail,  these  bars  being  broader  than  the  intervening 
light  ground  color  on  the  anterior  part  of  the  body,  but  becoming 
gradually  narrower  posteriorly  so  as  to  be  narrower  than  the  light 
interspaces;  the  latter  are  paler  colored  along  the  edges  of  the  dark 
cross-bars;  on  the  posterior  half  of  the  body  the  lower  part  of  the 
bars  are  separated  off  by  a  narrow  light  line  between  fourth  and  fifth 
scale  row;  on  the  sides  of  the  middle  third  of  the  body  there  is  an 

«  Mitth.  Deutscli.  Ges.  Ost-Asiens,  I,  heft  10,  July,  1870,  p.  30. 

b  Hilgendorf  says:  ‘‘Oberseite  in  frischem  Zustande,  schmutzig  braunroth,  ziemlich 
hell.” 
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alternating  series  of  vertical  brown  spots  between  the  lower  end  of  the 
cross-bars;  top  of  head  uniform  dark  brown:  lower  part  of  supra- 
labials  and  entire  temporal  region,  including  the  posterior  lateral 
portion  of  the  parietals,  whitish;  underside  whitish  with  a  few  dusky 
marblings  on  the  middle  and  occasional  dark  spots  on  the  sides  of  the 
ventrals  of  t lie  posterior  half;  dorsal  cross-bars  nearly  meeting  on 
underside  of  tail. 

I)  intensions. 


mm. 


Total  length .  290 

Snout  to  vent .  235 

Vent  to  tip  of  tail .  55 


The  adult  specimens  are  essentially  like  the  one  described  above, 
but  this  snake  does  not  seem  to  reach  any  considerable  size.  Bou- 
lenger  measures  a  total  length  of  660  mm.  and  the  species  probably 
does  not  grow  much  larger. 

Variation. — Comparatively  little  variation  is  shown  in  the  scutel- 
lation  of  this  species,  and  then  mostly  in  the  temporals,  the  second 
row  occasionally  having  only  two  scales.  There  seems  also  to  be 
some  variability  in  the  number  of.  supralabials  in  touch  with  the 
eye,  inasmuch  as  both  llilgendorf  and  Boulcnger  state  that  in  their 
specimens  the  third  also  enters  into  relation  with  it.  In  all  those 
specimens  in  our  museum,  however,  the  third  supralabial  is  excluded 
from  the  eye,  the  loreal  being  in  broad  contact  with  the -fourth  supra¬ 
labial.  Ventrals  vary  between  199  and  208;  subcaudals  between  68 
and  75  pairs. 

Habitat. — Apparently  restricted  to  Japan  proper.  llilgendorf  in 
describing  the  species  mentioned  seven  specimens  from  the  neighbor¬ 
hood  of  Tokyo,  mostly  from  the  Botanical  Garden,  and  for  this  reason 
he  suspected  that  the  species  had  been  accidentally  introduced. 
This  suspicion  seems  to  be  unfounded  in  view  of  the  many  specimens 
which  have  been  found  in  various  localities  both  in  Hondo  and  Kiu- 
siu.  The  two  specimens  in  the  British  Musum  were  collected  by  Mr. 
Maries  at  Nikko;  Doctor  Nordquist  found  a  specimen  at  Mu  ray  am  a, 
and  United  States  National  Museum  has  a  specimen  each  from  Isobe 
near  Yokohama  and  from  “Mount  Fuji;”  a  specimen  (No.  5)  from 
the  province  of  Iga  is  in  the  Imperial  Museum,  Ueno  Park,  Tokyo. 
Finally  Doctor  Wall  mentions  one  specimen  from  Yamanashi,  Hondo, 
and  one  from  Kiusiu.  It  was  collected  there  as  early  as  1879  by  Dr.  O. 
Nordquist  near  Nagasaki,  where  another  specimen,  now  in  the  St. 
Petersburg  Museum,  was  collected  by  Doctor  Slunin  in  1888.  Both 
the  Nordquist  specimens  are  in  the  Riksmuseuni  at  Stockholm,  whore 
I  was  permitted  to  examine  them  in  1905,  thanks  to  the  kindness  of 
the  curator,  Dr.  Einar  Loennberg. 
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List  of  specimens  of  Dinodon  orientate. 


Museum. 

No. 

Sex  and 
age. 

Locality.  counted. 

By  whom  col¬ 
lected  or  from 
whom  received. 

a 

C 

a  -h 

"3  ?  i 

o  + 

iri  > 

_ 1. 
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I 
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«  *3 

aJ  2 

O  -2 

Cm 

2  ~ 

A  3 

t-  % 

189S. 

IJ.S.N.M... 

34052 

Young a 

Mount  Fuji .  Aug.  — 

A.  Owston . 

17  207 

9 

74 

2+3 

8 

1904. 

1 

Do . ! 

34543 1 

Halfgr.. 

^  Jsobe,near  Yoko-  May  10 

. do . 

17  201 

2 

2+2 

8 

hama. 

i 

Do . 

36542 

,...doA. 

Tokyo  . 

Sci.  Coll.,  Tokyo 

17  203 

2 

73  014-9 

£ 

Sci.  Coll., 

64 1 

Female  . 

.  do . 

17  199 

3 

2+3 

j 

8 

Tokyo. 

1879. 

Stockholm . 

418  . 

_ do  ... 

Murayama, Hondo  Nov.  27  j 

Dr.O.  Nordquist 

17  201 

2 

79 

2+3 

8 

Do . 

419 

Male..... 

Nagasaki,  Kiusiu.  Dec.  — 

. do . 

17  203 

2 

!  74  2+2 

8 

1874. 

(200 

I 

Berlin . 

9419 

Young  c. 

Tokyo . j  May  - 

Doctor  Hilgen¬ 

17  jor 

2 

74  2+2 

8 
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[208 , 

1 

l 

Brit.  Mus  . . 

a 

Female 

Nikko .  . 

C.  Maries 

17,  202 j 

9 

682+3 

8 

Do . 

b 

_ do  . . . 

. do . ! . 

l . do . 

17!  2051 

2 

1  70  2+3 

8 

n  Description,  p.  373. 

&  Sci.  Coll.,  No.  G4a. 
cType,  Hilgendorf,  p.  116. 

dCotypes  of  0.  japonicus,  Boulenger,  Cat.  I,  p.  364. 

Genus  CALAMARIA«  Boie. 

1827.  Calamaria  Boie,  F err u sac,  Bull.  Sci.  Nat.,  IX,  p.  236  (type,  Coluber  cala- 
niarius). 

1834.  Changulia  Gray,  Ill.  Ind.  Zool.,  II,  (pi.  lxxxvi),  (type,  C.  albiventer). 

The  range  of  the  genus  embraces  the  Malayan  archipelago,  extend¬ 
ing  into  Burma,  southern  China,  and  the  Philippine  archipelago. 
One  species  is  from  the  southern  and  middle  group  of  the  Riu  Iviu 
archipelago,  and  one  is  here  recorded  from  Formosa  for  the  first  time. 

Of  the  Calamarias  with  four  supra  labials  there  is  a  small  compact 
group  containing  C.  brevis ,  from  an  unknown  locality;  O.  pavimentata , 
from  Java;  0.  siamensis  from  the  Indo-China  peninsula  and  southern 
China;  C.  berezowskii  from  the  upper  Yangtse  Valley  and  Formosa; 
0.  septentrionalis  from  the  lower  Yangtse  and  the  coast  of  China;  and 
0.  pfefferi  from  the  Riu  Kiu  Archipelago.  Boulenger  has  united  C. 
pavimentata  and  C.  siamensis  under  the  former  name,  but  while  I  have 
no  specimens  for  comparison,  the  figures  and  descriptions  show  such 
contradictions  that  I  can  not  consider  the  question  finally  settled.  A 
long  narrow  head  is  characteristic  of  C.  brevis  and  0.  pfefferi ,  which 
also  agree  in  the  lack  of  a  yellow  collar  and  light  spots.  They  are 
probably  nearly  related.  On  the  other  hand  C.  siamensis ,  berezowskii , 
and  septentrionalis  are  very  closely  allied  and  I  have  some  doubts 
whether  they  are  properly  separated  and  whether  the  specimens  from 

“Signifying  like  a  reed,  from  KaXocpos,  a  tube,  a  straw. 
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China  and  Indo-Cliina  may  not  be  grouped  to  better  advantage  and 
more  consonant  with  their  geographical  distribution,  questions  I  am 
unable  to  solve  at  present  on  account  of  lack  of  material. 

The  two  species  which  are  found  within  our  territory  may  be  distin¬ 
guished  as  follows: 

a1  Head  wide;  the  width  of  parietals  together  more  than  half  the  distance  from  tip  of 
snout  to  their  posterior  end;  suture  of  frontal  with  supraocular  shorter  than  with 
prefrontal;  a  yellowish,  more  or  less  interrupted  nuchal  collar;  ventrals  uniform 

pale . C.  berezowskii ,  p.  376. 

a2  Head  narrow;  the  width  of  the  parietals  together  equals  one-half  their  distance  from 
tip  of  snout  to  their  posterior  end;  suture  of  frontal  with  supraocular  longer  than 
with  prefrontal;  no  collar;  ventrals  strongly  spotted  with  black. 

C.  pfefferi,  p.  37S. 


CALAMARIA  BEREZOWSKII  a  Guenther. 

1896.  Calamaria  berezowskii  Guenther,  Annuaire  Mus.  Zool.  St.  Petersbourg,  I, 
p.  205,  pi.  i,  fig.  A  (type-locality,  Luu-ngan-fu,  Prov.  Sze-chuen,  China; 
types  in  Mus.  St.  Petersb.;  Berezowski,  collector). 

A  specimen  of  a  Calamaria  which  seems  to  belong  to  this  species, 
collected  by  Mr.  Tsunasuke  Tada  at  Taipa,  Formosa,  was  accidentally 
omitted  from  my  account  of  the  collection 'made  by  him, &  and  is  here 
introduced  into  the  Formosan  fauna  for  the  first  time. 

There  is  nothing  in  Doctor  Guenther’s  description  or  figures  of  C. 
berezowskii  by  which  I  can  separate  this  specimen  from  it.  One  would 
naturally  expect  the  Formosa  specimen  to  agree  with  C.  septentrionalis 
which  occurs  from  Hongkong,  on  the  mainland  opposite,  to  Chusan  in 
the  north  and  to  the  mountains  north  of  Kiukiang  on  the  Yangtse 
River,  in  the  interior,  but  this  form  is  described  as  having  the  rostral 
scarcely  visible  from  above  and  the  tip  of  tail  rounded.  Our  speci¬ 
men  has1  the  same  wide  frontal  as  C.  berezowskii ,  which  according  to 
Guenther  is  the  character  distinguishing  it  from  C.  siamensis.  The 
latter  has  been  taken  as  far  north  as  Canton. 

Curiously  enough,  the  Formosa  specimen  shows  no  special  inclina¬ 
tion  towards  C.  pfefferi  from  the  Riu  Ivins,  and  it  is  quite  likely  that 
a  form  of  the  latter  type  may  eventually  turn  up  in  Formosa  also. 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No.  12; 
Taipa,  Formosa;  September,  1S97;  T.  Tada,  collector  (fig.  312). 
Rostral  high  as  broad,  the  portion  visible  from  above  more  than  half 
as  long  as  suture  between  prefrontals;  no  internasals;  prefrontals 
slightly  smaller  than  frontal,  in  contact  with  first  and  second  supra- 
labials;  frontal  slightly  longer  than  broad,  the  width  equaling  its  dis¬ 
tance  from  tip  of  snout  and  the  interparietal  suture,  about  three  times 

a  Named  after  Mr.  M.  Berezowski,  the  Russian  explorer,  who  in  1892-1894  traveled 
in  the  Chinese  provinces  of  Kansu  and  Sze-chuen.  During  this  journey  he  collected 
the  types  of  this  species. 

b  Journ.  Sci.  Coll.  Tokyo,  Nil,  Pt.  3,  1898,  pp.  215-225. 
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as  wide  as  supra  oculars,  six-sided  forming  an  obtuse  angle  in  front  and 
a  nearly  right  angle  behind,  sutures  with  supraoculars  shorter  than 
those  with  prefrontals;  parietals  in  contact  with  fourth  supralabial, 
shorter  than  their  distance  from  tip  of  snout,  rather  broad;  nostril 
small,  in  a  very  small  and  narrow  triangular  nasal  between  rostral, 
first  supralabial  and  prefrontal;  one  preocular;  one  postocular;  no 
temporals;  a  large  shield  bordering  posterior  half  of  parietal  behind 
fourth  supralabial;  four  supralabials,  first  and  third  sub¬ 
equal,  small,  second  twice  as  large  as  third,  fourth  as  long 
as  second  and  third  together,  second  and  third  entering 
eye;  first  lower  labials  in  contact  with  each  other  behind 
mental;  three  lower  labials  in  contact  with  anterior  chin- 
shields,  which  are  in  contact  with  each  other  and  as  long  as 
the  posterior;  13  rows  of  smooth  scales,  without  pits;  160 
ventrals;  anal  undivided;  23  pairs  of  subcaudals;  tail 
rather  tapering,  pointed  at  tip.  Color  (in  alcohol)  above 
cinnamon -brown,  each  scale  darker  edged  so  that  the 
whole  upper  surface  appears  finely  reticulated,  the  mar¬ 
gins  on  the  sides  more  emphasized  on  the  lateral  scales 
so  as  to  almost  form  narrow  longitudinal  lines;  on  upper 
neck  two  large  yellowish  spots,  or  an  interrupted  yellow¬ 
ish  collar,  four  scales  from  the  head,  and  on  the  posterior  angle  of  each 
parietal  a  similar  but  smaller  round  spot;  top  of  head  and  occiput 
between  parietals  and  collar  much  darker  brown;  upper  and  lower 
labials  irregularly  marked  with  dark  brown ;  underside  uniform  whitish, 
ventrals  with  the  lateral  edge  brownish  like  the  scales;  subcaudals 
marked  with  dark  brown  so  as  to  form  an  ill-defined  median  band; 
no  pale  spots  on  tail. 

Dimensions. 


mm. 

Total  length . • .  195 

Snout  to  vent .  177 

Vent  to  tip  of  tail .  IS 


The  female  has  shorter  tail  with  fewer  subcaudals. 

Habitat. — This  species  is  only  known  from  the  two  types  collected 
by  Mr.  Berezowski  in  the  Chinese  province  of  Sze-chuen,  and  the  spec¬ 
imen  brought  home  by  Mr.  T.  Tada  from  Taipa,  Formosa,  where  he 
obtained  it  in  September,  1S97.  It  is  probably  also  to  be  found  in  the 
intervening  territory. 


Fig.  312.— Cal- 

AMARIA  BERF.- 
ZOWSKII.  4  X 
NAT.  SIZE. 

Top  of  head. 
No.  12,  Sci. 
Coll.  Tokyo. 
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TAst  of  specimens  of  Calamaria  berezowskii. 
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a  Description  p.  376.  b  Type,  Guenther,  p.  205. 
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CALAMARIA  PFEFFERI «  Stejneger. 

1901.  Calamaria  pfefferi  Stejneger,  Proo.  Biol.  Soe.  Washington,  XIY,  Dec.  12, 
1901,  p.  191  (type-locality,  Miyakoshima,  Sake  shima  group,  Iliu  Kius; 
type,  Science  Coll.  Mus.  Tokyo,  No.  14). 

1903.  Calamaria  pavimmtata  Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  101  (not  of 
Dumeril  and  Bibron). 

Doctor  Wall 1  expresses  the  opinion  that  my  G.  pfefferi  is  nothing 
but  O.  pavimentata  [Boulenger,  not  Dumeril  and  Bibron,  —  siamensis 
Guenther],  but  nothing  shows  better  than  this  case  how  dangerous  it 
is  to  “lump”  species  without  having  seen  the  material  upon  which 
they  are  based  or  without  having  at  least  material  from  the  type 
locality.  As  a  matter  of  fact,  it  is  not  to  the  form  mentioned  by 
Doctor  Wall,  but  to  Boulengers  C.  brevis  that  our  Riu  Kiu  species  is 
most  nearly  related.  With  the  latter  it  shares  the  long  and  narrow 
head  as  well  as  the  plain  upper  surface  and  spotted  underside,  and  the 
chief  deferences  appear  to  be  the  shorter  parietals  and  the  low  num¬ 
ber  of  ventrals  in  the  latter.  Unfortunately,  the  habitat  of  the  unique 
type  of  C.  brevis  is  not  known,  and  the  exact  relationship  of  these  two 
forms  must  consequently  remain  unsettled  until  more  material  shall 
have  been  accumulated  and  direct  comparisons  between  typical 
specimens  instituted. 

Description.— Half grovm  female;  Science  College  Museum,  Tokyo, 
Xo.  14.  Miyakoshima,  Bin  Kiu  archipelago;  type  (figs.  313-316). 
Rostral  about  as  high  as  broad,  the  portion  visible  from  above  nearly 
as  long  as  suture  between  prefrontals;  no  internasals;  prefrontals 
smaller  than  frontal,  in  contact  with  first  and  second  supralabials; 
frontal  considerably  longer  than  broad,  the  width  equaling  the  dis¬ 
tance  from  tip  of  snout  but  shorter  than  interparietal  suture,  about 
three  and  a  half  times  as  wide  as  supraoeulars,  six-sided,  forming  an 

a  Named  in  honor  of  Dr.  George  Pfeffer,  curator  in  the  Natural  History  Museum, 
Hamburg. 

b  Proc.  Zool.  Soc.  London,  1903,  p.  93,  footnote. 
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obtuse  angle  in  front  and  an  acute  one  behind,  sutures  with  supra- 
oculars  longer  than  those  with  prefrontals;  parietals  in  contact  with 
fourth  supralabial,  longer  than  their  distance  from  tip  of  snout;  the 
suture  between  them  twice  as  long  as  that  between  prefrontals,  rather 
narrow,  especially  posteriorly  ;  nostril  small,  in  a  small  nasal  between 
rostra],  first  supralabial  and  prefrontal;  one  proocular;  one  post- 
ocular;  no  temporals;  a  large  single  shield  bordering  posterior  half  of 
parietal  behind  fourth  supralabial;  four  supralabials,  fourth  largest, 
three  times  as  large  as  second  which  is  somewhat  larger  than  first  and 
third,  second  and  third  entering  eye;  first  pair  of  lower  labials  form¬ 
ing  a  suture  behind  mental :  two  pairs  of  subequal  chin-shields  in  eon- 


Figs.  313-31G.-  Calamarja  pfefferi.  4  x  NAT.  SIZE.  313,  TOP  OF  HEAD,  "WITH  color  pattern;  314. 
SIDE  OF  head;  315,  UNDERSIDE  OF  HEAD,  ENLARGED;  310,  COLOR  PATTERN  AROUND  MIDDLE  OF 
body.  No.  14,  Sri.  Coll.  Tokyo. 

tact  with  each  other;  scales  smooth,  in  13  rows  without  apical  pits; 
160  ventrals;  anal  undivided;  15  pairs  of  subcaudals;  tail  ending  in 
a  very  short  spine.  Color  (in  alcohol)  above  brownish  gray  with  9  par¬ 
allel  darker  stripes  commencing  directly  behind  the  parietals;  of  these 
stripes  the  median  one  covers  the  entire  width  of  the  vertebral  scale 
row,  while  the  others  only  occupy  the  lines  between  the  scale  rows, 
viz,  on  each  side,  one  between  the  ventrals  and  first  scale  row,  and 
one  between  first  and  second  and  one  between  second  and  third  rows, 
and  finally  one  between  fourth  and  fifth  rows ;  head  slightly  paler  than 
the  body  with  a  few  rather  irregular  and  ill-defined  darker  markings; 
an  ill-defined  dark  band  from  nostril  through  eye  and  over  upper 
portion  of  fourth  supralabial;  labials  below  this  band  and  entire 
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underside  pale  yellowish,  each  ventral  usually  marked  with  two  well- 
defined,  but  irregularly  placed,  dark  brown  spots  which,  however, 
show  a  tendency  to  an  arrangement  in  two  longitudinal  rows;  under 
the  tail  a  broad  well-defined  median  band  of  similar  color  occupying 
the  suture  between  the  subcaudals  and  also  extending  down  the 
middle  of  the  anal ;  no  nuchal  collar,  nor  any  yellowish  spots  at  base  of 
tail. 

Dimensions. 


Total  length .  162 

Snout  to  vent .  152 

Vent  to  tip  of  tail .  10 


The  male  is  distinguished  by  a  longer  tail  with  a  larger  number  of 
subcaudals. 

Variation. — A  specimen  from  Okinawa  shim  a  in  the  Hamburg 
Museum  (No.  1567)  collected  by  Doctor  Warburg  is  very  similar  in 
scale  formula,  viz,  sc.  13;  v.  15S;  a.  1;  c.  15;  oc.  1-1;  1.4;  1st  pair  of 
lower  labials  in  contact  behind  mental;  second  pair  of  cliin-shields 
in  contact;  frontal  four  times  as  broad  as  supraocular;  parietals 
longer  than  frontal.  Coloration  is  also  essentially  like  the  one 
described  above,  there  being  no  collar,  and  no  yellow  spots  at  base 
of  or  at  end  of  tail,  but  there  are  two  dorsal  stripes  more;  the  median 
dark  stripe  is  two  scales  wide  and  separated  b}r  an  interspace  of  equal 
width  on  both  sides  from  the  other  stripes,  of  which  there  are  five  on 
each  side;  belly  irregularly  spotted  with  dark  brown;  a  broad  dark 
stripe  along  middle  of  underside  of  tail. 

Science  College  Museum  No.  13,  from  Okinawa  shima  is  also  similar 
in  coloration,  lacking  collar  and  spots  on  tail,  but  has  26  pairs  of  sub¬ 
caudals,  being  a  male. 

Habitat. — Thus  far  this  Cal  am  aria  is  only  known  from  the  Kiu  Kiu 
Islands,  where  it  has  been  collected  both  in  the  southern  group,  viz, 
on  Miyakoshima,  and  in  the  middle  group,  on  Okinawa  shima,  a 
specimen  from  each  of  these  localities  being  in  the  Tokyo  Museum. 
A  third*  specimen,  from  the  latter  island  where  Doctor  Warburg  col¬ 
lected  it,  is  in  the  Hamburg  Museum. 
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n  Typo;  description  p.  378;  figs.  313-316. 


b  I\  380. 


HERPETOLOGY  OF  JAPAN. 


381 


SiiLlamiLv  POICflN^F]. 

There  does  not  seem  to  be  any  convincing  proof  that  these  snakes, 
although  provided  with  grooved  fangs  at  the  posterior  end  of  the 
maxilla,  are  particular^  close  allies  of  the  other  opisthog^ph  snakes, 
such  as  the  Ilomalopsinse .  Xor  do  the  Langahinse  which,  like  the 
latter  and  the  Xatricine  snakes,  have  the  hvpopophyses  present 
throughout  the  vertebral  column,  and  which  form  a  group  chiefly 
confined  to  Madagascar,  appear  to  belong  here. 

Like  the  coronelline  subfamily  the  present  one  contains  forms  of 
very  varied  habits,  arboreal,  terrestrial,  and  subterranean,  diurnal 
and  nocturnal,  etc. 

Their  distribution  is  chiefly  tropical  and  southern  both  in  the  Old 
and  the  Xew  World.  The  subfamily  is  therefore  represented  within 
our  limits  by  only  two  genera,  each  with  a  single  species,  both 
recorded  from  F ormosa. 

They  may  be  distinguished  as  follows: 

a1  Maxillary  teeth  subequal  in  front  of  the  enlarged  posterior  grooved  fangs;  nostril 
between  two  nasals;  scales  with  apical  pits;  scale  rows  21;  more  than  200  ventrals; 

anal  double . Boiga  hr  se  pel  ini,  p.  381. 

a 2  Third  or  third  and  fourth  maxillary  teeth  much  enlarged;  nostril  in  an  undivided 
nasal;  scales  without  pits;  scales  in  17,  or  rarely  19,  rows;  less  than  180  ventrals; 
anal  entire . Psammodynastes  pulvernlentns,  p.  383. 

Genus  BOIGA"  Fitzinger. 

182G.  Boiga  Fitzinger,  Neue  Classif.  Rept.,  pp.  29,  31  (type,  Coluber  irregularis ). 

1843.  Dipsadomor  phus  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  trigonata). 

1843.  Macroce phalus  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  drapiezii). 

1843.  Gonyodipsas  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  irregularis). 

1843.  Eudipsas  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  cynodon). 

1843.  Cephalophis  Fitzinger,  Syst.  Rept.,  p.  27  (type,  Dipsas  dendrophila). 

1853.  Opetiodon  Dumeril,  Prodr.  Class.  Opliid.,  p.  98  (type,  0.  cynodon). 

1853.  Trigly phodon  Dumeril,  Prodr.  Class.  Ophid.,  p.  Ill  (type,  T.  irregulars). 

1857.  Toxicodryas Hallowell,  Proc.  Pliila.  Acad.,  1857,  p.  60  (type,  T.  blandingii). 

1877.  Pappophis  MacCay,  Proc.  Linn.  Soc.  New  S.  Wales,  II,  p.  39  (type, 
P.  lat  ice ps). 

1895.  Liophallus  Cope,  Proc.  Phila.  Acad.,  1894,  p.  427  (type,  Dipsas  fusca). 

Fitzinger’s  Boiga,  of  1826,  clearly  takes  precedence  over  his  Dip- 
sadomorphus  of  1S43,  as  shown  by  me.6 

BOIGA  KRiEPELINIc  Stejneger 

1902.  Boiga  Icrsepelini  Stejneger,  Proc.  Biol.  Soc.  Washington,  XV,  p.  1G  (type- 
locality,  Kelung,  Formosa;  type  in  Xaturh.  Hist.  Mus.,  Hamburg,  No.  15G5; 
Doctor  Warburg,  collector). — Dipsadomor  phus  krsepelini  Wall,  Proc.  Zool. 
Soc.  London,  1903,  p.  94  (Formosa). 

a  ‘‘La  Boiga”  is  a  name  given  by  the  early  French  ophiologists  to  some  brilliantly 
colored  tropical  snake.  The  name  is  probably  of  barbaric  origin.  Agassiz  suggests  its 
connection  with  Boa,  but  apparently  with  no  good  reason. 

b  Proc.  Biol.  Soc.,  Washington,  XV,  1902,  p.  1G. 

c  Dedicated  to  Prof.  K.  Krsepelin,  director  of  the  Natural  History  Museum  in 
Hamburg. 
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Description  of  type  specimen . — Naturh.  Mus.  Hamburg,  No.  1565; 
Kelimg,  Formosa;  Doctor  Warlmrg,  collector.  About  11  solid  max¬ 
illary  teeth,  subequal,  slightly  separated  from  grooved  fangs,  which 
are  not  much  enlarged;  head  very  distinct  from  neck;  eye  large, 
equaling  its  distance  from  anterior  border  of  nostril,  with  vertically 
elliptical  pupil;  rostral  wider  than  high,  barely  visible  from  above; 
internasals  much  broader  than  long,  much  shorter  than  prefront als; 
frontal  as  long  as  broad,  as  long  as  its  distance  from  rostral  and  as 
the  interparietal  suture;  nasals  large,  posterior  concave;  loreal 
higher  than  long;  2  preoculars,  the  upper  one  reaching  the  upper 
surface  of  the  head,  but  separated  widely  from  frontal;  2  post- 
oculars;  temporals  4  +  5,  scale-like,  irregular;  9  supralabials,  of 
which  the  third,  fourth,  and  fifth  enter  the  eye;  5  (on  one  side  6) 
lower  labials  in  contact  with  anterior  chin-shields,  which  are  much 
larger  than  the  posterior  pair;  body  compressed,  about  twice  as 
high  as  wide;  scales  in  21  oblique  rows,  smooth,  with  apical  pits, 
the  vertebral  row  scarcely  enlarged,  the  scales  pointed  behind;  ven- 
trals,  245,  fiat  underneath,  obtusely  angulate  laterally;  anal  double; 
subcaudals,  142  pairs.  Color  brownish  gray,  with  about  57  darker 
cross-bars  composed  of  black-edged  scales  from  neck  to  anus,  these 
cross-bars  extending  on  the  sides  to  about  4  scale  rows  from  the 
vent rals ;  only  faint  indications  of  alternating  lateral  spots;  top  of 
head  uniform  brown ;  underside  pale  with  a  median  area  more  grayish 
and  laterally  bordered  by  an  irregular  dusky  line  following  the  ventral 
angle. 

Variation. — The  color  description  of  specimen  No.  1569,  Hamburg 
Mus.,  which  was  also  collected  by  Doctor  Warburg  near  South  Cape, 
Formosa,  is  as  follows:  Ground  color  paler  and  more  grayish  than 
the  type  (No.  1565),  with  better  defined  cross  bands,  which  alternate 
with  a  row  of  lateral  spots  approximately  covering  the  third,  fourth, 
and  fifth  rows  from  the  vent  rals;  the  ventral  median  area  darker 
and  better  defined;  head  with  a  median  dark  line  on  internasal  and 
prefrontal  sutures  and  middle  of  frontal,  reappearing  on  the  anterior 
part  of  upper  neck  as  a  median  elliptical,  brown  spot;  a  similar 
brownish  band  from  posterior  half  of  supraoculars  posteriorly  to 
side  of  neck,  where  it  joins  another  originating  on  the  upper  part  of 
the  rostral  and  running  obliquely  through  nostril  and  eye  over  pos¬ 
terior  supralabials  to  side  of  neck;  between  these  lines  a  pale  gray 
band  with  whitish  edges;  supralabials  also  pale,  more  or  less  marked 
with  dusky  and  with  a  dusky  spot  on  the  suture  below  the  center 
of  the  eye. 

The  specimen  in  the  Hongkong  City  Hall  Museum  examined  by 
Doctor  Wall  had  six  temporals  on  one  side  and  ten  labials  on  one 
side;  fiv  lower  labials  in  contact  with  anterior  chin-shields  on  both 
sides. 
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Remarks . — Kraepelin’s  Boiga  differs  from  most  of  the  other  species 
of  t lie  genus  in  having  a  double  anal  and  a  scarcely  enlarged  vertebral 
scale  series;  also  in  the  very  short  posterior  chin-shields,  and  espe¬ 
cially  in  the  numerous  small  temporals. 

Habitat. — This  species  is  only  known  from  Formosa,  where  two 
specimens  were  collected  by  Doctor  Warburg,  one  at  Kelung,  in  the 
northern  part,  the  other  near  South  Cape.  A  third  specimen  from 
Formosa  is  in  the  Hongkong  Museum,  as  reported  by  Doctor  Wall. 
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a  Type:  description,  p.  3S2. 

i>  F.  3S2. 

c  Wall,  p.  94. 

Genus  PSAMM OD YN ASTES a  Guenther. 

1858.  Psammodynastes  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  140  (type,  P. 
pulverulentus). 

1904.  Thamnodynastcs  Werner,  Abh.  Bayer.  AkacI.  AYiss.  (Muenchen),  II  Ivlasse, 

XXII,  Pt.  2,  p.  372  ( lapsus ;  not  of  Wagler,  1830). 

1905.  Anisodon  Rosen,  Ann.  Mag.  Nat.  Hist.  (7),  XV,  Feb.,  1905,  p.  176  (type, 

A.  lilljeborgi )  (not  of  Lartet,  1849). 

1905.  Anisoelontes  Rosen,  Ann.  Mag.  Nat.  Hist.  (7),  XVI,  Aug.,  1905,  p.  12S 
(substitute). 

PSAMMODYNASTES  PULVERULENTUS  b  (Boie). 

1827.  Psammophis  pulverulenta  Boie,  Isis,  1827,  p.  547  (type-locality,  Java). — 
Schlegel,  Phys.  Serp.  II,  (1837),  p.  211,  pi.  vm,  figs.  10-11  (Java). — 
Psammodynastes  pulverulentus  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus., 
185S,  pp.  140,  251  (Philippines;  Sumatra;  India). — Boulenger,  Cat. 
Sn.  Brit.  Mus.,  Ill  (1896),  p.  172  (Eastern  Himalayas,  etc.;  Formosa). 
1839.  Dipsas  ferruginca  Cantor,  Proc.  Zook  Soc.  London,  1839,  p.  53  (type-locality, 
Assam;  type?  in  Brit.  Mus.;  Cantor,  collector). 

1867.  Lycodon  bairdii  Steindachner,  Novara  Exped.,  Zook,  I,  Rept.,  p.  90  (type- 
locality,  Philippines;  types  in  Vienna  Mus.). 

1905.  Anisodon  lilljeborgi  Rosen,  Ann.  Mag.  Nat.  Hist.  (7),  XV,  p.  176,  pi.  xi,  fig.  3 
(type-locality,  Tjibodas,  Java;  types  in  Lund  Mus.:  Hj.  Moeller, 
collector). 

Description  (figs.  317-319). — Adult  female;  Brit.  Mus.  Xo.  94. 
1.  25.  9.;  near  Taiwan  fu,  Formosa;  Holst,  collector.  Kostral 
higher  than  wide,  visible  from  above;  internasals  small,  only  one- 
tliird  the  size  of  the  prefrontals,  nearly  triangular;  prefrontals 
very  large,  broadly  in  contact  with  preocular  and  loreal;  frontal 


From  ipdfiijuos,  sand;  Svvd6r?^,  lord,  ruler. 


t>  Signifying  dusty. 
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small,  narrow,  urceolate,  the  posterior  outline  rounded,  the  lateral 
sutures  greatly  concave;  supraoculars  excessively  large,  much  larger 
than  frontal,  very  broadly  in  contact  with  prefrontals;  parietals 
large,  the  suture  between  them  longer  than  the  frontal;  nostril  a 
round  hole  in  the  middle  of  a  single  nasal;  canthus  rostralis  sharp, 
overhanging  the  very  concave  loreal  region;  a  small  lozenge-shaped 
loreal;  a  single,  large,  concave  preocular;  three  postoculars;  tem¬ 
porals  2  +  (l  small)  +3,  the  lower  anterior  on  left  side  coalesced  with 
supralabial;  mouth  very  deeply  cleft,  with  8  supralabials,  first  long, 
in  contact  with  loreal,  4,  5,  and  0  in  contact  with  eye;  8  lower  labials, 
3  in  contact  with  first  pan  of  chin-shields,  of  which  there  are  three 
pairs;  scales  smooth,  without  pits,  in  17  rows;  ventrals  175;a  anal 
single;  subcaudals  60. a  Color  (in  alcohol)  brownish  gray  densely 
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Figs.  317-319.— Psammodynastes  pulverulentus.  2Xnat.  size.  317,  top  of  head;  318,  side  of 
head;  319,  UNDERSIDE  OF  head.  No.  34707,  U.S.N.M. 

spotted  with  dusky  and  pale  oehraceous,  forming  a  very  obscure 
pattern;  a  dark  narrow  band  from  tip  of  snout  to  posterior  end  of 
frontal,  followed  by  a  V-shaped  mark,  the  opening  resting  on  the 
upper  edge  of  the  preoculars,  the  apex  on  the  posterior  end  of  the 
interparietal  suture;  a  similar  band,  from  upper  postocular  along 
outer  edge  of  parietal;  all  the  bands  on  the  head  composed  of  nar¬ 
rower  dusky  lines  with  a  pale  line  between  them;  from  apex  of 
parietal  V  a  solid  dark  line  along  the  median  line  of  the  upper  neck; 
an  obscure  dusky  transocular  band;  underside  brownish  gnay  with 
two  narrow  dusky  lines,  one  on  each  side  of  the  median  line;  the 
grayish  ground  color  is  produced  by  innumerable  dusky  specks 
powdered  all  over  the  surface. 


Dimensions. 


mm. 


Total  length . 

Snout  to  vent. . . . 
Vent  to  tip  of  tail 


According  to  Boulenger  (MS.). 
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Variation. — 1 The  lateral  head-shields  are  subject  to  considerable 
variation.  Thus  there  is  often  a  second  loreal  underneath  the  ordinary 
one;  the  temporals  are  more  or  less  irregular  in  many  instances;  the 
number  of  preoculars  is  sometimes  two,  while  the  postoculars  vary 
between  two  and  four.  In  a  large  series  of  specimens  from  the  whole 
range  of  the  species  the  minima  and  maxima  of  the  ventrals  have  been 
found  to  be,  146  and  175,  the  latter  in  the  Formosa  specimen  described 
above,  and  of  the  subcaudals  respectively  44  and  66. 

The  coloration  is  very  variable,  especially  the  ground  color,  which 
varies  from  nearly  uniform  raw  umber  to  nearly  blackish,  with  inter¬ 
mediate  shades  spotted  with  darker  and  paler  in  great  profusion. 

Habitat. — Widely  distributed  from  the  eastern  Himalayas  to  the 
Malay  peninsula  and  archipelago,  Indo-China,  Philippine  Islands,  and 
Formosa. 

The  only  record  of  its  occurrence  in  the  latter  island  is  the  female 
specimen  in  the  British  Museum,  collected  by  Mr.  Holst  at  Taiwan  fu, 
and  described  above.  I  owe  the  opportunity  to  make  this  description 
to  the  kindness  of  Doctor  Boulenger. 

As  yet  Psammodynastes  pulverulent  us  has  not  been  recorded  from 
the  mainland  of  China  and  would  thus  appear  to  be  an  exception  to 
the  rule  that  the  Formosan  snakes  have  reached  that  island  from 
China.  On  the  other  hand,  its  wide  distribution  in  the  Philippine 
Archipelago  might  tempt  one  to  conclude  that  this  species  had  arrived 
in  Formosa  from  the  south.  With  our  present  defective  knowledge  of 
the  herpetology  of  China,  such  a  conclusion  would  be  too  hasty,  how¬ 
ever.  It  is  moreover  a  significant  fact  that  this  snake  is  at  home  in  the 
eastern  Himalayas,  and  in  the  mountains  of  Assam  and  Burma,  where 
so  many  other  Formosan  species,  also  occurring  in  China,  have  theii 
nearest  relatives  and  probable  origin.  There  is  every  reason  to  believe 
that  P.  pulverulent  us  may  yet  be  discovered  in  the  mountains  of 
southern  and  western  China. 


List  of  specimens  of  rsammotlynoslcs  piilrcrulcntus. 


No. 


,  ...  r  When  By  whom  col- 

Localit}  •  collected.  looted. 


05  c-  CC 


Brit.  Mus.  .  94.1.25.9  Female"  Near  Taiwan .  Mr.  Holst .  17  175  1  00  2+3  8  L 

fu,  Formosa. 

1800. 

F.S.  N.  M.  23753, _ do...  Trong,  Lower  Sept.-  I>r.  W.  L.  Ah-  17  101 ,  (?) 

Siam.  Lott. 

Do .  20220  _ do . do . tlo .  17,  102,  1)  59 

1904. 

Do .  34707  Male b  .  Mount  Apo,  .July  Dr.  K.  U.  17  150  1  00 

Mindanao,  Mcarns. 

1*.  I. 

Do .  3470S _ do . do . do . do .  17  100  1  012  +  3  S  2 

34709... .  -do . Julv  9  . do .  17  103  1  55  2+3  8  2 


,7  2+2  8  1 
2+31  S  1 
2+3  S  2 


Do. 


a  Description,  p.  383. 

2G485 — No.  58 — 07 - 25 


b  Figs.  317-319. 
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Family  ELAPIDyE. 

Iliis  family  contains  all  the  so-called  4 ‘proteroglyph ’’  snakes,  or 
snakes  with  a  permanently  erect  grooved  poison  fang  in  the  anterior 
portion  of  the  horizontal  maxillary  bone. 

The  members  of  the  family  are  divided  into  two  subfamilies,  one 
containing  the  terrestrial  species  which  have  retained  the  general 
physiognomy  of  the  majority  of  snakes,  the  other  embracing  forms 
which  have  become  strongly  modified  for  marine  life,  as  follows: 


a1  Tail  cylindric . Elapinye,  p.  380. 

a2  Tail  strongly  compressed,  oar-shaped . Hydrinye  p.  400. 


tS iTl3lain.il y  JYU.Y I  ’INTMC. 

As  stated  above,  the  general  physiognomy  of  these  snakes  is  that 
of  the  great  majority  of  snakes,  the  Natriciche ,  and  the  resemblance 
of  some  of  the  species  in  each  family  is  so  complete  as  to  have  deceived 
experts  on  a  superficial  examination.  The  generally  small  eye  with 
vertical  pupil,  frequent  absence  of  a  loreal,  and  even  width  of  head 
with  body  will  serve  to  characterize  many  of  the  Elapines,  but  the 
presence  of  the  poison  fang  is  the  only  reliable  criterion. 

it  is  the  more  to  be  regretted  that  these  snakes  can  not  be  readily 
and  at  a  glance  distinguished  from  the  numerous  harmless  species, 
as  they  are  the  deadliest  and  often  the  most  dangerous  of  all  snakes. 
Thus  the  Indian  cobra,  found  in  Formosa,  and  the  so-called  hama¬ 
dryad  belong  to  this  subfamily.  The  “krait/\ which  grows  to  be 
over  4  feet,  and  which  is  represented  by  a  separate  form  in  For¬ 
mosa  (Buii gams  multicinctus)  is  also  very  destructive  of  life  where 
it  is  common.  On  the  other  hand,  the  smaller  species,  although  their 
poison  in  proportion  is  equally  deadly,  are  not  very  dangerous  to  man, 
partly  because  of  t lie  smallness  of  their  mouths,  partly,  it  seems, 
because  of  the  supposed  gentleness  of  some  of  them. 

The  Elapine  snakes  are  truly  tropical  in  their  distribution.  Only 
one  genus,  Elaps,  occurs  in  America,  while  on  the  other  hand  the 
majority  of  the  Australian  snakes  belong  to  this  family. 

Only  four  species,  belonging  to  four  genera,  come  within  our  limits, 
viz,  three  in  Formosa  and  one  in  the  Kiu  Ivius,  although  it  would  not 
be  surprising  if  additional  species  were  discovered  in  the  former  island. 

They  may  be  distinguished  as  follows: 

KEY  TO  THE  FORMOSAN'  AND  R]  U  KIU  AN  GENERA. 

a 1  Median  dorsal  scale  row  not  enlarged;  subcaudals  all,  or  mostly,  in  pairs. 


bl  Neck  not  dilatable,  not  surrounded  by  more  scale  rows  than  middle  of  body; 
internasal  not  bordering  the  nostril. 

r1  One  to  three  small  teeth  on  maxillary  behind  fangs . Ifanibunyunis ,  p.  387. 

c2  No  teeth  on  maxillary  behind  fangs . Callinphis,  p.  3111. 

b2  Neck  dilatable;  more  scale  rows  around  neck  than  around  middle  of  body;  inter¬ 
nasal  bordering  the  nostril . XY/jV/,  p.  394. 

a2  Median  dorsal  scale  row  enlarged;  subcaudals  single . Bunyarus,  p.  397. 
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Genus  H  EM  I BU  NG  ARU  S  «  Peters. 

1843.  Brachyrhynchus  Fitzixger,  Syst.  llej>t . ,  p.  28  (type,  Flaps  calligaslnj  (not 
of  Lapokte,  1833). 

1862.  Ilcmibungarns  Peteii.s,  Mon.  Bor.  Berlin  Akad.  Wiss.,  1862,  p.  (53  7  (type, 
Eld ]>s  call igaster) . 

The  only  difference  between  the  genera  Ilcmibungarns  and  Cal- 
liophis  appears  to  be  the  presence  of  several  (1-3)  small  solid  teeth 
on  the  maxillary  bone  behind  the  grooved  fang  in  the  former,  and  it 
is  questionable  whether  these  so-called  genera  really  represent  genetic 
groups.  The  two  species  occurring  within  our  limits,  namely,  ( h/- 
liophis  maccleUandii  in  Formosa  and  Ilcmibungarns  japonicus  in  the 
Riu  Kin  Islands  seem  to  be  so  closely  related  to  each  other  that  the 
latter  appears  less  nearly  allied  to  any  of  the  other  species  of  Ilemi- 
bungarus .  The  only  difference,  besides  that  of  dentition,  consists  in 
the  greater  length  of  the  parietals  in  II.  japonicus  and  in  a  slightly 
different  pattern  of  coloration.  Thus  far  no  Ilcmibungarns  has  been 
recorded  from  Formosa,  but  this  island  is  as  yet  so  imperfectly  known 
that  no  conclusion  can  be  based  on  this  fact. 

The  relationship  of  these  snakes  (through  Calliopliis)  is  undoubtedly 
Ilimalavo-Chinese,  but  beyond  this  statement  it  would  be  hazardous 
to  generalize  for  the  present. 

The  two  forms  described  in  the  following  pages  under  the  names 
of  II.  japonicus  and  II.  bodtgcri  are  evidently  very  closely  allied  in 
spite  of  their  very  different  coloration.  The  scutellation  is  almost 
identical,  though  it  must  be  pointed  out  that  in  the  former  (9  specimens) 
the  number  of  ventrals  averages  higher,  namely,  208.5  (maximum  210, 
minimum  196),  the  corresponding  figures  for  the  hitter  (11  specimens) 
being  193.5  (204  and  183).  While  the  scale  formulas  thus  show  some 
overlapping,  the  difference  in  coloration  is  so  striking  and  apparently 
so  constant,  without  any  intermediary  specimens,  that  I  do  not  feel 
compelled  to  use  trinominals  for  these  forms,  especially  in  view  of 
their  geographical  isolation,  the  former  being  confined  to  the  O-shima 
subgroup,  the  latter  to  the  Okinawa  subgroup  of  the  Riu  Kiu 
Archipelago. 

They  may  be  distinguished  as  follows: 

a1  Red  (white  in  alcohol)  with  one,  or  three,  narrow  dark-brown  longitudinal  stripes, 
and  distant  rings  of  the  same  color;  ventrals  196  to  21b . JI.  japonicus ,  p.  3S7. 

Pluck,  with  four  narrow  longitudinal  red  stripes  (whitish  in  alcohol)  on  back,  and 
distant  white  half-rings;  ventrals  184  to  200  . II.  bodtgcri ,  p.  381). 

HEMIBUNGARUS  JAPONICUS  &  (Guenther). 

HAI  (according  to  Dr.  Ijima), 

1868.  Callophis  japonicus  Guenther,  Ann.  Mag.  Xat.  Hist.  (4),  1, 1868,  p.  42S.  pi. 
xvii,  tig.  c  (type-locality.  Nagasaki  [?J;  type  in  Brit  Mus.;  Whitely, 
collector). — I  Iemibungar  us  japonicus  Boclexger,  Oat.  Snakes  Brit.  Mus., 
Ill,  1890,  p.  395  (part:  Oo-shima).-  Wall,  Proe.  Zool.  Sor.  London, 
1905,  II,  ]>.  51 6  (i  >art:  Ainami-o-shima). 

°From  half-;  and  Bungarus ,  a  nearly  related  genus  of  snakes. 
b  Signifying  Japanese. 
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Description.  Young:  U.S.N.M.  Xo.  31817;  Amami-o-shimn,  Riu 
Kill  Archipelago;  Dr.  1 1.  M.  Smith  collection.  Rostral  broader  than 
high,  easily  visible  from  above;  internasals  broader  than  long,  the 
suture  between  them  scarcely  more  than  one-half  that  between  the 
prefrontals  which  are  broadly  in  contact  with  supraoculars;  frontal 
longer  than  its  distance  from  tip  of  snout  and  than  interparietal  suture, 
much  broader  than  supraoculars;  parietals  very  long,  longer  than 
frontal;  nostril  large,  round,  at  the  posterior  margin  of  the  anterior 
nostril,  which  is  larger  tin in  the  posterior  and  in  contact  with  second 
supralabial;  no  loreal;  a  single  preocular  situated  above  the  center  of 
the  eye  in  contact  with  posterior  nasal;  eye  rather  large,  the  diameter 
greater  than  its  distance  from  edge  of  lip;  two  post  oculars;  temporals 
1  +  1,  second  one  very  large;  a  large  shield  bordering  the  outer  poste¬ 
rior  half  of  parietal;  7  supralabials,  sixth  and  seventh  largest,  third 
rather  high,  third  and  fourth  entering  eye;  four  lower  labials  in  con¬ 
tact  with  anterior  chin-shields  which  are  as  long  as  the  posterior, 
fourth  lower  labial  very  large;  13  rows  of  smooth  scales  without  apical 
pits;  19G  ventrals;  anal  divided;  31  pairs  of  subcaudals.  Color  (in 
alcohol)  pale  cream-color  (in  life  said  to  be  red)  with  a  narrow  dark- 
brown  median  line,  one  scale  wide,  from  frontal  to  tip  of  tail;  16  dark- 
brown  rings  around  the  body  and  tail,  about  3  scales  broad  on  back 
and  two  ventrals  broad  below,  the  intervals  between  them  about  three 
to  four  times  as  wide;  top  of  head  dark  brown  except  the  median  por¬ 
tion  of  each  parietal,  the  brown  col  :r  on  the  sides  of  the  head  extend¬ 
ing  some  distance  past  the  last  supralabial;  on  the  underside  a  large, 
roundish  blotch  of  dark  brown  extending  over  four  ventrals  between 
the  rings. 


Totm  lcnglh .  22 1 

Snout  to  vent .  -00 

Vent  to  tip  of  tail .  21 


Judging  from  the  adult  female  in  British  Museum,  the  full-grown 
specimens  do  not  differ  essentially  from  the  young  described  above. 

Variation. — The  scutellation  seems  to  be  very  constant,  though  the 
ventrals  range  between  106  and  216  in  the  nine  specimens  recorded. 
The  subcaudals  on  the  other  hand  only  vary  between  28  and  31  pairs. 

The  coloration  is  also  rather  constant,  except  that  some  specimens, 
for  instance  the  type  and  the  young  specimen  in  British  Museum,  col¬ 
lected  by  M.  Ferrie,  have  an  additional  dark-brown  stripe  along  each 
side  of  the  body.  Its  presence  is  not  a  sign  of  youth  as  shown  by  the 
specimen  described  above.  The  number  of  rings  around  the  body 
varies  slightly;  thus  in  the  specimen  in  the  Imperial  Museum  in  Ueno 
Park,  Tokyo,  there  are  12  rings  on  the  body,  one  at  the  vent  and  one  on 
tall.  In  this  specimen  the  dark  bands  on  the  back  are  plainly  edged 
with  whitish. 
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Since  the  above  was  written  Doctor  Wall  has  reported  upon  four 
specimens  from  Amami-o-shima,  obtained  by  Mr.  Owston’s  collectors. 
Of  these  two  agreed  in  having  three  longitudinal  dorsal  black  lines 
narrower  than  the  white  intervals.  One  of  these  had  indications  of 
another  line  in  the  flanks  on  each  side.  One  had  12  and  the  other 
14  black  annuli.  The  ventrals  and  subcaudals  were  208  +  29  and 
19$ +  28.  Two  others  were  pale  pink  with  a. single,  narrow,  vertebral 
black  line.  One  of  these  had  15  and  the  other  13  black  annuli,  and 
the  ventrals  and  subcaudals  were  215  +  28  and  214  +  30. 

Habitat . — This  form  appears  to  be  restricted  to  the  O-shim a  sub¬ 
group  of  the  Riu  Kin  Archipelago,  inasmuch  as  all  the  specimens  sup¬ 
plied  with  exact  data  have  been  taken  in  “Oo-shima,”  or  as  we  prefer 
to  call  it,  Amami-o-shima,  in  order  to  avoid  confusion  with  the  many 
other  O-shim  as. 

Whitely’s  specimen,  upon  which  Guenther  founded  the  species,  was 
said  to  have  come  from  Nagasaki.  We  know  now  that  all  his  speci¬ 
mens  credited  to  that  locality  came  from  other  places,  the  present  one 
almost  certainly  from  Amami-o-shima. a 


List  of  specimens  of  JFemibungarus  japonicus. 


Museum.  No. 


Sex  and 
age.  | 


Locality. 


When 

col¬ 

lected. 


By  whom  col¬ 
lected. 


Brit.  Mus. . 

Do.... 

Do.... 

lmper.To- 

kyo. 

U.S.N.M. 


d 

c 

24 

'  3 lsl 7 

I 

a  Type 


O  +  C  3  A-'  3 

02  m  O  !  r-1  ,  iLi 


5  oung.a 

“  Nagasaki”  [er¬ 

.  Whitely . 

13'  205 

2 

20 

7 

ror]. 

_ do.«  . 

Amami-o-shima . 

.  Ferric . 

13  211 

2 

2.X, 

Male  a 

_ do . 

..I  _ do . 

13  216 

2 

2.x 

Young. . 

..do . 

| 

13  214 

2 

2X 

1,21  +  1,  7 

...do.b  . 

. do . 

.  11.  M.  Smith.. 

1  I 

13  106. 

1  1 

2 

| 

31 

1,2  1  +  1  7 

1 

Description,  p.  3SS. 


HEMIBUNGARUS  BOETTGERI  b  (Fritze). 

HAI  (according  to  Dr.  Ijima). 

1892.  Callophis  japonicus  Boulenger,  Ann.  Mag.  Nat.  Hist.  (f>),  X,  Oct.  1892, 
p.  302  (Okinawa)  (not  of  Guenther).— Boettger.  Offenbach.  Yer.  Xaturk. 
33-3G  Her.,  1895.  p.  115  (Okinawa).—  JFemibungarus  japonicus  Boulenger, 
Cat.  Snakes  Brit.  Mus.,  Ill,  1890,  p.  395  (part:  Okinawa). — Boettger, 
Kat.  Schl.  Mus.  Senckenberg.,  1898,  p.  123  (Okinawa).— Wall,  Proc. 
Zool.  Soc.  London,  1905,  II,  p.  515  (part:  Okinawa). 

1891.  Callophis  boellgeri  Fritze,  Zool.  Jalirb.  Svst.,  VII,  p.  861;  author’s  separate' 
p.  12  (type-locality,  Tokuchimura,  Okinawa shima;  type  in  Mus.  Sencken¬ 
berg.;  Fritze,  collector).- — Boettger,  Offenbach.  Ver.  Xaturk.  33-36  Bor., 
1895,  p.  115  (Okinawa). 


a  Boulenger. Cat.  Sn.  Brit.  Mus..  Ill,  p.  395,  foot  note,  has  already  intimated  that  this 
specimen  may  have  come  from  Riu  Kiu. 

&  For  Dr.  Oscar  Boettger,  the  distinguished  herpetologist  and  malacologist  of  Museum 
Senekenbergianum,  in  Frankfurt  am  Main. 
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Description. — Adult  female:  Fifth  Higher  Middle.  School  collection, 
Kumamoto,  Xo.  B  25;  Okinawa  shima,  Kiu  Ivin  archipelago;  1 S9 1 
(figs.  820-322).  Rostral  broader  than  high;  frontal  longer  than  its 

distance  from  end  of  snout ;  parie- 
tals  very  long,  as  long  as  frontal 
and  prefront  als  together,  and 
more  than  twice  the  distance  from 
frontal  to  rostral;  one  proocular; 
two  post  oculars;  temporals  1  +  1  ; 
7  supralabials,  third  and  fourth 
entering  eye;  4  lower  labials  in 
contact  with  anterior  chin-shields; 
13  scale  rows;  ventrals  193  ;  anal 
divided;  subcaudals  29  pairs. 
Color  (in  alcohol)  above  irides¬ 
cent  blackish  blue  with  four  longi¬ 
tudinal  light  bands,  the  two 
median  bands  being  apparently 
reddish,  the  two  outer  ones  white, 
the  former  commencing  on  inner 
anterior  corner  of  parietals  and 
continuing  to  end  of  tail,  the  lat¬ 
ter  beginning  on  sides  of  neck  and 
ending  on  sides  in  front  of  anus; 
across  this  longitudinal  pattern  there  is  a  transverse  one  consisting  of 
about  fourteen  (of  which  one  on  the  tail)  irregular  cross  bands  of 
bluish  black,  edged  with  white,  more  or  less  interrupted  by  the 
longitudinal  stripes  so  as  to  form  two  superimposed  ocelli;  these 
black  cross  bands  are  carried  across  the  belly  on  a  single  ventral; 
underside  whitish  with  numerous  large  and  irregular  blackish  blue 
blotches;  labials  of  both  jaws  mottled  light  and  blackish. 

Dimensions. 

mm. 

Total  length .  518 

Snout  to  vent . 474 

Vent  to  tip  of  tail .  44 

Variation.-  -With  the  exception  of  one  specimen  having  8  supra¬ 
labials  on  one  side,  the  head-shields  show  no  noteworthy  variation. 
In  the  specimens  recorded  the  ventrals  range  between  183  and  204, 
the  subcaudals  between  27  and  30  only. 

The  coloration  is  also  very  constant.  The  only  variation  is  a  slight 
one  in  the  number  of  the  cross  bands.  Thus  Science  College  Museum 
Xo.  3  has  only  8  complete  bands  on  body,  while  Xo.  25  in  the  Imperial 
Museum,  Tokyo,  has  10,  both  having  one  at  the  vent  and  one  on  tail. 

Doctor  Wall,  since  the  above  was  written,  has  reported  upon  six 
specimens  obtained  in  Okinawa  by  Owston’s  collectors,  and  states 


Figs.  320-322.— Hemibungarus  boettgeri.  2J  X 
NAT.  SIZE.  320,  TOP  OF  HEAD;  321,  SIDE  OF  HEAD. 
Enlarged.  322,  color  pattern  around  middle 
of  body.  No.  B25,  High  School,  Kumamoto. 
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that  they  wore  all  alike  in  having  five  longitudinal  black  dorsal  lines 
broader  than  the  pink  intervals.  There  were  0-12  narrow  black 
annuli  around  the  body  and  1  -2  (2  usually)  on  the  tail.  The  ventrals 
and  subcaudals  are  204  +  28,  183  +  28,  104  +  30,  202+  ?,  107  +  27, 
120  [192?]  +  29. 

Habitat. — This  richly  and  uniquely  colored  form  seems  to  he  con¬ 
fined  to  the  middle  group  of  the  Kin  Kiu  archipelago,  inasmuch  as  all 
the  specimens  of  which  we  have  detailed  record  are  from  Okinawa 
shima  or  “Great  Loo  Choo.”  Doctor  Fritze  collected  the  type  on  the 
west  side  of  that  island. 


List  of  specimens  of  Ilcmibunyarus  boettgeri. 


Museum. 

No. 

Sex 

and 

age. 

When 

Locality.  col¬ 

lected. 

Senckenberg. 

9395a  . 

| 

!  . 

Adult  a. 

1891. 

Okinawa  shima  Aug.  5  . 

linper.  Tokyo 

25 . 

‘  ’Riu  Iviu‘  ’ . 

Sci.  Coll.  To¬ 

3 . 

Okinawa  shima . 

kyo. 

Kumamoto 

B  25.. 

Female*> 

. do .  1N91.... 

School. 

Brit.  Mus _ 

9.9.3-14 

Male.... 

a 

Type. 

liv  whom 
collected. 


1 1  . 
i.I'3 


2  28 


1,2 


.  13  193  2  29  1,2 14*1 

C.  Holst .  13  190  2  281 . 

b  Description  p.  390;  figs.  320-322. 


7 

7-8 


Genus  CALLIOPHIS"  Gray. 

1S34.  Cdlliophis  Gray,  Indian  Zool.,  II,  (C.  fig.)  (typo,  C.  gracilis). 

1859.  Calloph is  Guenther,  Pror.  Zool.  Soc.  London,  1S59,  p.  81  (emendation). 

With  regard  to  the  genetic  relationship  of  the  snakes  at  present 
embraced  in  this  genus  it  is  sufficient  to  refer  to  the  remarks  under 
Ilemibungams  (p.  3S7). 

CMliophis  univirgatus  occupies  the  eastern  Himalayas,  being  repre¬ 
sented  farther  east,  in  Burma  and  South  China,  by  (\  maccldlandii . 
Two  species  inhabit  the  mountains  in  southern  India,  one  the  eastern 
Indian  peninsula,  from  Burma  to  Cochin  China,  while  one  occupies 
the  Malay  peninsula  and  Sumatra. 

CALLIOPHIS  MACCLELLANDII  b  (Reinhardt). 

1844.  Elap.' ?  maccldlandii  Reinhardt,  Calcutta  Journ.  Nat.  Ilist.,  IV  (p.  532) 
(type-locality,  Assam;  type  in  Mns.  Copenhagen). — ('alio phis  macclcl- 
landii  Guenther,  Rept.  Brit.  India,  p.  849  (part:  var.  p,  Assam). — Bou- 
lenger,  Fauna  Brit.  India,  Rept.,  1890,  p.  385  (part:  Assam;  Burma; 


aFrom  K'dAAo?,  beauty;  o<pi$,  snake. 

b  Named  in  honor  of  Hr.  John  McClelland,  then  editor  of  the  Calcutta  Journal  of 
Natural  History,  who  presented  the  type  to  the  Royal  Museum  in  Copenhagen. 
McClelland  is  the  author  of  a  large  number  of  papers  on  Indian  paleontology  and 
ichthyology. 
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Southern  China):  Cat.  Sn.  Brit.  Mils.,  Ill,  1800,  p.  390  fpart:  forma 
tijplca ,  Assam;  Pegu;  Formosa;  South  Chimp;  Prno.  Zool.  Soc.  London, 
1800,  ]>.  100  (Kuatun,  Fokien,  China). 

1851.  Elaps  prrsonatus  Blytii.  Jmirn.  Assial.  Soe.  Bengal,  XXII I ,  no.  8,  p.  208 
(tvpe-loealil  y,  Assam). 

1801.  Elaps  viucch'Uandi  UEixifAiiHT,  VicL  Meddol.  Naturh.,  For.  Kjoehenhavn, 
1800,  j).  217  (part:  Assam). 

1801.  Callophis  annularis  Guenther.  Kept.  Brit.  India,  p.  850,  pi.  xxiv,  fig.  i 
(type-locality,  “ India ”).rt 

fhlliophis  univir</atus,b  which  is  said  to  differ  only  in  coloration, 
having  a  narrow  black  line  down  t lie  middle'  of  the  back  and  no  regu- 
lar  dorsal  crossbars,  is  the  western  representative  of  the  present 
species.  It  inhabits  Sikkim  and  Nepal,  apparently  to  the  exclusion 
of  typical  C\  mncclelhindu. 

Description  (figs.  323-324).- — Adult  male;  British  Museum;  For¬ 
mosa;  R.  Swinhoe,  collector.  Rostral  barely  visible  from  above; 


Figs.  323-324.— Calliopiiis  ma<<  lellandii.  (From  Boulenger,  Fauna  Brit.  India,  Kept.,  p.  3S3.) 

323,  top  of  head;  324,  side  of  head. 

internasals  nearly  entering  nostrils;  nostril  in  posterior  edge  of  a 
large  nasal,  followed  by  a  somewhat  smaller  post  nasal;  prefrontals 
large,  broadly  in  contact  with  supraoculars;  frontal  about  as  long 
as  its  distance  from  tip  of  snout,  slightly  shorter  than  parietals;  one 
large  preocular  in  contact  with  postnasal,  prefrontal,  supraocular, 
and  third  supralabial;  two  postoculars;  temporals  1+1;  7  supra- 
labials,  third  and  fourth  entering  eve,  first  small,  third  large,  as  large 

a  In  Boulenger’s  catalogue  (III,  p.  399)  it  is  stated  that  the  t yjx *  in  British  Museum 
is  from  South  China  and  presented  by  Mr.  J.  C.  Bowring. 

h  IS58.  Elaps  univirgatns  Guenther,  Cat.  Col.  Sn.  Brit.  Mus.,  p.  231  (type-local- 
ity,  Nepal;  types  in  British  Museum;  Hodgson,  rolhvtor).—  ('allophis 
unirirpata  Guenther.  Proc.  Zool.  Soc.  London,  1859  (p.  83,  pi.  xvn 
Nepal). 

18(11.  Elaps  vunvhllandi  Rmnuardt,  Vid.  Moddel.  Naturh.  For.  Kjoehenhavn, 
1850,  p.  217  (part;  Darjeeling). 

18(11.  Callophis  maechllandii  Guenther,  Proc  Zool.  Soc.  London,  1881,  p.  219 
(Nepal). 

189(i.  Callophis  maechllandii  var.  vnirinjatu:  Boulenger,  Cat.  Sn.  Brit.  Mus., 
Hi,  ]).  399  (Nepali  Darjeeling). 
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as  sixth;  6  lower  labials,  four  in  contact  with  anterior  chin-shields, 
fourth  very  large;  posterior  chin-shields  about  as  large  as  anterior; 
13  rows  of  smooth  scales;  240  ventrals";  anal  divided;  34  pairs  of 
snbcaudals."  Color  (in  alcohol)  above  dull  reddish  gray,  with  31 
yellow-edged  black  rings  on  the  body  and  4  on  the  tail,  the  bands 
being  one  scale  wide  on  the  back  and  two  ventrals  wide  on  the  under¬ 
side;  halfway  between  t lie  rings  on  the  back  two  black  spots  about 
5  scales  apart  to  within  4  rings  from  the  vent,  and  on  the  under¬ 
side  a  single  rounded  large  black  blotch  on  the  median  line;  a  black 
collar  about  three  scales  wide  just  back  of  temporals  and  including 
the  extreme  posterior  angle  of  the  parietals;  another  black  hand 
from  edge  of  lip  through  eye  and  involving  anterior  third  of  frontal 
and  the  prefrontals;  snout  in  front  of  this  band,  as  well  as  the  rest 
of  the  head  between  the  two  black  bands  yellow. 


Total  length . 400 

Snout  to  vent .  3G3 

Vent  to  tip  of  tail .  37 

Variation. — The  only  feature  worthy  of  notice  is  the  great  range 
in  the  number  of  ventrals,  as  shown  by  the  Indian  and  Chinese 
specimens  in  British  Museum,  the  extremes  being  182  and  240.  It 
should  be  noted,  however,  that  the  latter  figure  is  that  of  the  only 
specimen  thus  far  recorded  from  Formosa,  and  that  there  is  a  wide 
gap  between  it  and  the  other  specimens  in  this  respect.  It  is  not 
beyond  the  bounds  of  probability  that  the  Formosan  specimen  may 
represent  a  separate  form  characterized  by  a  greater  number  ol 
ventrals. 

Habitat— Extending  from  Assam  and  Burma  in  the  west  to  south¬ 
ern  China  and  Formosa  in  the  east.  It  is  recorded  from  the  moun¬ 
tains  north  of  Iviukiang,  and  also  from  high  altitudes  (3,000  to  4,000 
feet)  in  the  province  of  Fokien. 

A  single  specimen  collected  by  Swinhoe  and  now  in  the  British 
Museum  is  known  from  Formosa. 


List  of  specimens  of  Callinphis  maedellanrfu . 


Brit. 

Mils, 

No. 

Sex  and  ago. 

Locality. 

When 

col-  By  whom  collected, 
lected.  ; 

JO  J 

1 1  1 

0,  -M 

5  § 

W  r'” 

tt 

3 

5 

9  M 

<  zn 

d 

BnfW'esn  .  _ . . . 

.  R.  Swinhoe . 

13  210 

2  34 

c 

Half  grown  h 

Iviukiang  Mountains,  China.... 

. \.  E.  Fratt . 

13  21u 

2,  a; 

e 

Male  b . 

Southern  China . 

.  J.  C.  Bowring . 

13  212 

2  32 

1 

. do.  c . 

Kuatun,  Fokien . 

1 . 1  J.  D.  La  Touche _ 

| 

13  1  193 

2  30 

_ 

a  Description,  p.  392.  b  Boulenger,  Cut.  Ill,  p.  399.  <■  Boulengcr,  Froe.  Zool.  Soc.,  1899,  p.  106. 


a  According  to  Boulenger’s  count. 
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Genus  NAJA«  Laurenti. 

1768.  Xaja  Lavrenti,  Svnops.  Kept.,  p.  00  (type,  Naja  naja). 

1880.  [rnvus  Wagler,  Nat.  Svst.  Amph.,  p.  178  (type,  Naja  ha je). 

1880.  As  pis  Wagler,  Nat.  Syst.  Amph.,  p.  178  (type,  Xaja  najn)  (not  of  Lau¬ 
rent  i,  1768). 

1831.  Tomyns  Eiciiwalu,  Zool.  Spec.,  Ill  (p.  171)  (typo,  T.  oriana). 

1886.  Ifumadryas  Cantor,  Asia!.  Research.,  XIN,  p.  187  (typo,  Jl.hannah)  (not 
of  lluobner,  1806). 

1S48.  Dcndraspis  Eitzixger,  Svst.  Ropt.,  p.  28  (type,  A.  bunyarus). 

1858.  Pseudoha je  Gi  extiier,  Cat.  Colubr.  Snakes  Brit.  Mus.,  p.  222  (typo,  P. nigra). 

1864.  Ophiophagus  Guenther,  Rej)t.  Brit.  India,  p.  340  (type,  0.  claps). 

One  species  of  these  deadly  snakes  occurs  within  our  territory,  inas¬ 
much  as  the  eastern  representative  of  the  terrible  Indian  cobra  has 
been  found  in  the  extreme  south  of  Formosa. 

NAJA  NAJA  b  ATRA  e  (Cantor). 

1842.  Xaja  aim  Cantor,  Ann.  Nat.  Hist..  IX,  1842,  p.  482  (type-locality,  Chusan, 
China). 

1850.  'iXaja  tripudians  var.  scopinucha  Core,  Proe.  Phila.  Acad.,  1859,  p.  848 
(type-locality.  Canton  River;  type  in  Mus.  Acad,  Fhila.:  Doctor  Rusch- 
<  ‘nbcrgor,  col  loct  or ) . 

1860.  Xaja  haji  IIallowell,  Proc.  Phila.  Acad.,  1860.  p.  504  (Hongkong)  (not 
AT.  ha je  (Linmeus)). 

I860.  Xaja  tripudians  var.  aim  Martens,  Breuss.  Exped.  Ost-Asien.  Zool.,  1, 
p.  177  (Chusan  Arcbipel.). 

1867.  Xaja  lutescens  var.  larvata  Steiadac  hner,  Novara  Exped.,  Zool..  1,  Rept. 
}).  84  (Hongkong)  (not  of  Cantor). 

1876.  Xaja  tripudians  y ar.  unicolor  A artexs,  Preuss.  Exped.  Ost-Asien,  Zool.,  I, 
p.  882  (sul)stitute  name). 

1885.  Xaja  tripudians  Bcettger,  Offen]>ach.  Yer.  Naturk.  24-25  Her.,  pp.  127,  154 
(Canton)  (not  of  Merrem);  Bcr.  Senokenberg.  Naturf.  Ges.,  1894,  p.  184 
(Hainan);  p.  187  (Hongkong).— Wall,  Proc.  Zool  Soc.  London,  1908, 
p.  97  (Hongkong;  Hainan). 

1896.  Xaia  tripudians  var  .fasdata  (part )  Bovlenger,  Cat.  Snakes  Brit.  Mus.,  Ill, 
p.  888  (  Kiukiang;  Canton;  Hainan;  Siam  >. — Boettgeu,  Kat.  Schl.  Mus. 
Senckenberg.,  1898,  p.  121  (Canton;  Hainan)  (not  of  Gray?). 

1896.  Xaia  tripudians  var.  spntatrir  (part)  Boi  lenger,  Cat.  Snakes  Bril.  Mus., 
II J,  p.  884  (Chusan  Ids.)  (not  of  Boie). 

In  treating  of  the  association  of  subspecies  constituting  the  species 
Xaia  tripudians  (—Xaja  naja)  Boulenger rf  has  attempted  a  sub¬ 
division  based  chiefly  upon  color  differences.  A  glance  at  the  list  of  71 
specimens  given  by  him,  shows  that  the  “subspecies/1  or  “  varieties/’ 
or  “forms’’  thus  distinguished  are  not  correlated  with  geographical 
distribution.  In  view  of  Doctor  Boulenger’s  statement  that  “the 

a  Said  to  be  derived  from  Xag,  the  Indian  word  for  snake. 

b  1758.  Coluber  naja  Linn.eus,  Syst.  Nat.,  10  ed..  1.  p.  221  (type-locality,  India 
nrientalis);  12  ed.,  1.  1766,  p.  382. 

c  Signifying  black. 

d  Cat.  Snakes  Brit.  Mus.,  Ill,  1896,  p.  381. 
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forms  enumerated  [by  liim]  might  be  regarded  as  distinct  species  but 
for  the  absence  of  any  sharp  demarcation-lines  between  them,”  this 
lack  of  correlation  might  be  explained.  Nevertheless,  even  if  we 
regard  them  as  species,  their  geographical  distribution  becomes  dis¬ 
connected,  confused,  and  unintelligible. 

It  seems  that  a  better  subdivision  might  have  been  obtained  by 
taking  the  scale  formula  as  a  primary  basis  and  color  only  as  a  second¬ 
ary  character. 

It  might  then  be  possible  to  separate  out  a  form  1 Xaja  naja  oxiana 
(Eiehwald),  from  Transcaspia,  Afghanistan,  and  Gilgit,  characterized 
by  a  large  number  (averaging  268)  of  ventrals  and  caudals  together, 
the  sum  of  these  giving  more  definite  results  than  each  separately, 
owing  to  the  variable  location  of  the  vent. 

The  specimens  from  India  proper,  Ceylon,  and  possibly  Burma 
and  the  Malay  peninsula  seem  to  be  fairly  well  characterized  by  the 
large  number  of  scales  around  the  neck,  29  to  35,  rarely  27,  and 
should  probably  stand  as  Naja  naja. 

The  cobras  from  the  Malay  Archipelago  have  about  the  same  average 
number  of  ventrals  plus  caudals  as  the  Indian  cobras  (235  in  the 
former  as  against  238  in  the  latter),  but  the  number  of  scales  around 
the  neck  is  smaller,  viz,  only  21  to  25.  These  may  be  Boie’s  Naja 
naja  sputatrix ,  or  they  may  fall  into  several  more  subspecies. 

Finally,  the  Chinese  and  Siamese  specimens  seem  to  hold  an  inter¬ 
mediary  position  so  far  as  neck  scales  are  concerned,  viz,  25  to  27,  but 
with  a  minimum  of  ventrals  plus  caudals  (average  of  9  specimens  216.) 
These  are  also  fairly  uniform  in  color  and  appear  entitled  to  the 
subspeeific ;  appellation  Naja  naja  atm  (Cantor). 

The  demarcation-lines  here  drawn  up  are  not  very  sharp,  but  they 
seem  better  than  those  based  primarily  on  color  and  have  the  advan¬ 
tage  of  a  more  rational  geographic  distribution  than  the  others.  More¬ 
over,  like  Boulenger’s  scheme,  this  is  only  a  provisional  arrangement 
which  needs  to  be  tested  with  a  very  large  material.  In  this  con¬ 
nection  I  would  earnestly  warn  against  using  specimens,  to  the  origin 
of  which  there  attaches  the  least  suspicion.  Only  by  utilizing 
material  which  in  every  detail  is  authentic  and  beyond  dispute  will 
it  be  possible  to  reach  a  satisfactory  solution. 

Description. —  Young ;  British  Museum,  No.  99.4.24.102;  South 
Cape,  Formosa;  J.  D.  La  Touche,  collector.  Rostral  very  broad, 
the  height  only  two-thirds  of  the  width;  internasals  somewhat  longer 
than  prefrontals ;  frontal  pentagonal,  broader  than  supraocula rs ; 
parietals  as  long  as  frontal  and  prefrontals  together;  nostril  separating 
the  two  large  nasals;  no  loreal;  one  prefrontal  in  contact  with 
supraocular,  prefrontal,  internasal,  posterior  nasal,  and  third  supra- 
labial;  diameter  of  eye  as  large  as  its  distance  from  anterior  rim  of 
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nostril;  two  post  oculars,  upper  much  the  larger;  large  temporals, 
2  4-  1 ;  a  large  scale  in  the  posterior  angle  between  the  par.ietals,  and 
a  larger  one  on  each  side  of  the  parietals  in  continuation  of  the  larger 
upper  temporal;  seven  supralabials,  third  and  fourth  entering  eye, 
third  very  high,  broadly  in  contact  with  posterior  nasal,  fifth  high, 
touching  upper  postocular;  four  lower  labials  in  contact  with 
anterior  chin-shields  which  are  larger  than  posterior  pair;  25  scales 
round  the  neck,  and  21  round  the  body;"  178  ventrals;6  anal 
divided;  42  pairs  of  subcaudals."  Color  (in  alcohol)  uniform  black¬ 
ish  brown,  except  sides  and  lower  part  of  head,  as  well  as  16  anterior 
ventrals,  which  are  whitish;  on  the  upper  neck  a  pair  of  white-rimmed 
“spectacles”  and  13  very  narrow  yellowish  cross  lines,  the  anterior 
of  which  is  faintly  indicated  on  the  ventrals  also. 


Total  length .  352 

Snout  to  vent . • .  304 

Vent  to  tip  of  tail .  4S 


As  to  how  large  the  cobra  grows  to  be  in  Formosa  there  is  no  infor¬ 
mation,  but  specimens  from  other  localities  are  known  to  exceed  I  t 
meters  in  length. 

Variation  -  The  species  is  subject  to  a  considerable  amount  of 
variation  as  might  be  expected  from  its  wide  distribution.  The 
more  essential  features  of  this  have  been  touched  upon  in  the  pre¬ 
liminary  remarks  following  the  syuomymy  (see  p.  394). 

Distribution. — The  specie's  Naja  naja  lias  a  wide  distribution  in 
southeastern  Asia,  from  Transcaspia  to  the  Philippines,  but  the  present 
subspecies,  as  defined  above,  seems  to  be  confined  to  China  south  of 
Shanghai,  including  Hainan,  French  Indo-China,  continental  Siam, 
and  Formosa. 

[ts  occurrence  in  Formosa  is  now  demonstrated  by  a  young  speci¬ 
men  in  British  Museum  collected  near  South  Cape  by  Mr.  J.  D.  La 
Touche.  I  owe  the  opportunity  to  examine  and  describe  this  speci¬ 
men  to  the  courtesy  of  Dr.  G.  A.  Boulenger. 


«  According  to  Buulonger’s  count 
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List  of  specimens  of  X ajn  no ja  atm. 


Museum. 

Number. 

Sex  a  nd 
age. 

Locality. 

1 

'  When 
collected. 

By  whom  col¬ 
lected. 

Scale  rows, 
neck. 

Scale,  rows,  | 
body. 

73 

C  1 

Zj  1 

J  5  J 

m  y  « 

1854. 

1“  ‘ 

C.S.N  \1 

7517 

99.4.24.102 

Female  . 
Younga. 

Hongkong,  China. . 
South  Cape,  For¬ 

May 

W.  Stimpson. . . 
J.  D.  La  Touche. 

27*  21 

170i 

45  215 

42  220 

Brit.  Mus. . 

.  25  21 

178 

mosa. 

Do . 

Du 

Male  l>. . . 

Chusan  Islands. . . . 

J.  J.  Walker.... 

25  21 

107 

Do . 

V  b 

Young t 

China . 

25  21 

177 

47  224 

Do . 

C  ba 

Female  c 

Iviukiang, China . . . 

.  25  21 

100 

48  214 

4>o . 

Cbb 

_ do.  c 

Canton . 

25  °1 

170 

Do . 

Cbc 

_ do.  c  . 

'  Hainan  Island . 

J.  Neumann _ 

.  25  21 

16S 

43  211 

Sencken¬ 

9383 a 

Adult  d  . 

Canton . 

0.  Fr.  w  Moel- 

(9  21 

m 

47  209 

berg. 

lendorff. 

Do . 

93,836 

_ <lo.  d 

. do . 

. do . 

.  (0  21 

164 

50  214 

n . 

(' d ) 

. do..: . 

. do . . 

.  («)  21 

165 

i . 

(?)  .. 

(d) 

Male  c  . . 

. do . 

. do . . 

■  (9  21 
.  27  21 

TfiOl  . 

Brit.  Mus. . 

C6J 

Siam . 

170 

4S  218 

Do . 

Cbe 

Female  c 

. do . 

°7  °  ] 

174 

47  221 

a  Description,  p.  395.  d  Boettger,  1.885,  p.  127. 

It  Boulenger,  Cat.  Ill,  p.  3S4.  f25  to  27  scale  rows  round  the  neck,  Boettger,  l.  c. 

c  Boulcnger,  Cat.  Ill,  p.  383. 


Genus  BUNGARUS"  Dauclin. 

1803.  Bunyarus  Dauihn,  Bull.  Sue.  Pliilom.  Paris,  III,  No.  72 ,  Marcli,  1803,  p.  1S7 
(type,  B.  fasciatns). 

1811.  Pseudo-boa  OprEL,  Ordn.  Itept.,  p.  OS  (type.  B .  fasciatns)  (not  of  Schneider, 
1801). 

182S.  As pidocl onion  MaGLER,  Icon.  Amph.,  I,  fol.  2  (type,  .1.  sanifasciatum). 

BUNGARUS  MULTICINCTUS  6  Blyth. 

1858.  Bunyarus  semifaseiatus  Guenther,  Gat.  Col.  Snakes  Brit.  Mils.,  p.  221 
(China)  (not  of  Buie,  1S27);  Kept.  Brit.  India,  1S64,  p.  344  I China;  For¬ 
mosa).—  SwixiiOE,  Ann.  Mag.  Nat.  Hist.  (3),  Nil,  1863,  p.  225  (Formosa; 
Amoy,  China).— Boettger,  Offenbach.  Yer.  Naturk.  24-25  Ber.,  1885, 
p.  128  (Canton). 

1861.  Bunyarus  multici actus  Blyth,  Journ.  Asiat.  Soc.  Bengal.  XXIX,  p.  !)S  (type- 
locality,  Formosa;  type  in  CalcuttaMus.;  Swinhoe,  collector).—  Boettger, 
Offenbach.  Yer.  Naturk.  26-28  Ber.,  1888,  pp.  86.  148  (South  China; 
Formosa). — Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Pt.  3,  1898,  p.  222 
(Taipa,  Formosa). 

1896.  Bunyarus  Candidas  var.  vnilticinctus  Boulenger,  (’at.  Sn.  Brit.  Mus.,  Ill, 
p.  3(19  (China;  Formosa;  Burma);  Proc.  Zool.  Soc.  London,  1899.  p.  164 
(Kuatun,  Fokien,  China). — Bunyarus  Candidas  var.  multicincta  Boett¬ 
ger,  Kat.  Sehl.  Mils.  Senckenberg.,  1898,  p.  119  (Canton). 

Three  closely-related  forms  of  the  “Krait”  differing  in  color  hut 
apparently  occupying  distinct  geographic  areas  are  united  by  Bou- 

a  Derived  from  “ Bungarum-pamah,”  which  according  to  Russell’s  “Indian  Ser¬ 
pents”  is  the  vernacular  name  for  B.  fasciatns  on  the  coast  of  Coromandel,  India. 

&  Signifying  many-belted,  i.  e.,  with  many  crossbars. 
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longer  under  the  oldest  name,  />.  Candidas.  The  typical  form  seems 
to  he  confined  to  islands  in  the  Malayan  Archipelago;  another,  var. 
atrulais ,  extends  over  entire  India  (exclusive  of  the  Himalayas  and 
Ceylon)  and  the  Malay  Peninsula ;  the  third,  the  one  here  treated  of, 
is  recorded  from  Toungoo,  in  lower  Burma,  not  far  from  the  Karennce 
Hills,  and  from  various  localities  in  southern  China.  The  first  is 
considered  most  distinct,  and  there  seems  to  be  no  good  reason  for 
connecting  it  nomenclaturally  with  our  Chinese  form.  Of  the  Indian 
tropical  form  Boulengcr  says  that  it  is  “  almost  completely  connected  ” 
with  7>\  nndticinctus.  This  “almost”  only  prevents  me  at  present 
from  speaking  of  the  latter  as  Bungarus  cscrulms  multicinctus. 

Another  very  closely  allied  form,  differing  chiefly  in  the  less-pro¬ 
nounced  enlargement  of  the  median  dorsal  scale  row,  B.  Hindus , 
inhabits  Assam.  The  Ceylon  krait  B.  ceylonicus ,  is  another  nearly 
related  form. 

Description.  Adult  male;  Science  College  Museum,  Tokyo,  Xo.  15; 
Taipa,  Formosa;  Xovember,  1S97;  T.  Tada,  collector  (figs.  325- 
327).  Rostral  broader  than  high;  visible  from  above;  internasals, 


Figs.  825-327. — Bungarus  multicinctus.  nat.  size.  325,  underside  of  head;  320,  side  of  head; 

327,  top  of  head.  No.  15,  Sci.  Coll.  Tokyo. 

broader  than  long,  half  as  large  as  prefront  a  Is  which  are  broadly  in 
contact  with  supraoeulars;  frontal  as  long  as  its  distance  from  tip  of 
snout  and  interparietal  suture  twice  as  wide  as  supraoeulars  at  center 
of  eye;  parietals  much  longer  than  frontal,  nearly  as  long  as  their 
distance  from  tip  of  snout;  nostril  large,  vertically  elliptic,  between 
two  nasals,  the  posterior  narrowed  behind  so  as  to  meet  the  preocular 
in  a  very  short  suture;  no  loreal;  one  long  preocular,  anteriorly  in 
narrow  contact  with  posterior  nasal;  eye  rather  small,  its  vertical 
diameter  shorter  than  its  distance  from  edge  of  lip;  two  post  oculars; 
temporals  1  +2;  seven  supralabials,last  three  largest,  second  in  contact 
with  preocular,  third  and  fourth  entering  eye;  four  lower  labials  in  con¬ 
tact  with  anterior  chin-shields  which  are  longer  than  the  posterior  pair; 
15  rows  of  smooth  scales,  without  apical  pits,  the  median  row  greatly 
enlarged,  more  than  twice  as  large  as  the  other  dorsals;  210  ventrals; 
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anal  entire;  46  undivided  subcaudals.  Color  (in  alcohol)  above 
dark  seal  brown  with  45  narrow  whitish  cross  lines  or  bars,  31  on  the 
body  and  14  on  the  tail,  about  one  scale  wide  on  the  back,  widening 
near  the  belly  so  as  to  equal  two  of  the  outer  scale  rows,  the  light- 
colored  lateral  scales  often  with  a  median  dark  line;  head  uniform 
dark,  somewhat  paler  on  labials;  underside  whitish  more  or  less 
clouded  with  brown,  and  the  dark  brown  of  the  sides  descending  on 
the  body  over  the  ends  of  the  corresponding  ventrals,  while  forming 
continuous,  though  somewhat  irregular,  rings  on  the  tail. 


Total  length .  SC>0 

Snout  In  vo ill .  743 

Vent  In  tip  of  tail .  . . . .  117 


The  young  (U.S.X.M.  Xo.  36514)  is  essentially  like  the  adult 
described  above,  but  has  a  whitish  crescentic  mark  on  each  side  of 
the  neck  behind  the  head. 

This  species  reaches  a  length  of  more  than  a  meter. 

Variation. — The  scale  formula  varies  but  little  though  1+1  tem¬ 
porals  occur  besides  1  +  2.  The  ventrals  vary  in  this  form  between 
198  and  221 ,  the  subcaudals  between  44  and  52. 

The  variation  in  coloration  has  reference  chiefly  to  the  number 
of  white  cross  lines.  Thus,  the  adult  described  above  has  45,  and 
the  young  51  (40  on  body  11  on  tail),  while  as  many  as  60  have 
been  recorded. 

Habitat . — Southern  China,  from  the  provinces  of  Kiangsi  and 
Fokien  to  Kwangtung  and  Kwangsi.  Farther  west  it  has  been 
collected  at  Toungoo  in  Lower  Burma,  by  Mr.  E.  AV.  Oates. 

In  Formosa  it  was  first  found  by  Swinhoe,  and  Mr.  Tashiro  has 
since  informed  us  that  it  is  found  both  in  the  northern  and  southern 
part  of  the  island,  lie  states  that  it  was  common  around  Taipa, 
whence  he  brought  two  specimens. 

List  of  specimens  of  Jjtunjanis  multicinctus. 


«a  1  -E  .2 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 
!  collected. 

By  whom 
collected. 

o 

72 

t  1  o 

X  c. 

*5 

1 

| 

Cj 

CGt 

Cj 

5 

£  £ 

E 

OQ 

1S97. 

U.S.N.M.. . 

30514 

Young « 

Taihoku  (Taipa), 

Sept.  — 

T.  Tada... 

13 

210 

1 

4S 

1,21-4-2, 

7 

Formosa. 

| 

1 

Sci.  Coll., 

13 

Male  b . . 

Taipa,  Formosa... 

....do... 

. do . 

1.3 

210 

1 

40 

1,21+2 

7 

Tokyo. 

1 

j 

Brit.  Mus._ 

Be.  .j 

Female  c. 

Formosa . 

K.  Swinhoe 

15 

207 

i 

40 

"'T"T 

a  Sci.  Coll.  No.  3.  i>  Figs.  323-327;  description,  p.  39S.  c  Bouicugcr  Cat.  Ill,  p.  309. 
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iSublamily  IIVDB INU  I  I . 

The4  high,  compressed  tail,  shaped  like  the  blade  of  an  oar,  dis¬ 
tinguishes  these  snakes  at  once  from  all  others  and  stamps  them  as 
inhabitants  of  the  water.  As  a  matter  of  fact  these  snakes  are  not 
only  aquatic,  but  truly  marine,  some  of  them  to  an  extent  that 
renders  it  correct  to  designate  them  as  pelagic. 

Not  only  has  the  shape  of  the  tail  become  specialized  in  these 
snakes,  but  the  whole  body  is  strongly  compressed  in  some;  in  others 
the  general  shape  has  been  greatly  modified,  so  that  the  whole  posterior 
portion  of  the  body  is  abnormally  enlarged  while  the  front  part  is 
drawn  out  into  an  excessively  elongated  and  narrow  neck  finished 
off  with  a  small  head  not  wider  than  the  neck.  Owing  to  the  com¬ 
pressed  form  of  the  body  the  ventrals  have  been  reduced  in  most 
of  the  forms  to  an  extent  which  makes  it  difficult  to  recognize  them 
as  such.  Even  the  scales  of  the  body  have  become  highly  altered  in 
many  forms,  being  polygonal  and  juxtaposed  with  short  keels  or 
knobs  or  spines,  sometimes  in  pairs,  and  totally  unlike  the  scales  of 
other  snakes.  That  the  nostrils  are  placed  on  top  of  the  snout  and 
provided  with  valves  it  is  scarcely  necessary  to  mention. 

Not  all  the  species  are  as  greatly  differentiated  as  above  mentioned. 
A  small  group,  the  habits  of  which  are  still  partly  terrestrial,  live 
near  the  shores  and  occasionally  and  temporarily  climb  among  the 
rocks  or  even  sometimes  venture  farther  inland.  These  have  still 
fairly  well-developed  ventrals  to  some  extent  fit  for  terrestrial 
locomotion,  and  their  scales  are  imbricate.  To  this  group  belong 
the  genera  Laticauda  and  Emydocephalus. 

Being  “proteroglyph,  ”  all  these  marine  snakes  are  poisonous. 
Nevertheless,  several  forms  are  perfectly  harmless  to  man,  such  as 
the  Laticauda  occurring  so  frequently  around  the  Riu  Ivin  Islands 
which  the  fishermen  handle  without  fear  and  without  accident. 

The  sea  snakes,  broadly  speaking,  inhabit  all  the  tropical  and  sub¬ 
tropical  seas  outside  of  the  Atlantic  Ocean.  In  spite  of  much  good 
work  of  late  in  this  group,  the  species  and  their  distribution  are  as 
yet  but  poorly  understood.  The  lack  of  definite  boundaries  to  their 
habitat  and  their  liability  to  be  carried  beyond  their  natural  limits 
by  currents  make  it  difficult  to  decide  how  many  species  to  include 
in  the  present  work.  It  has  therefore  been  thought  best  to  take 
cognizance  of  a  few  more  species  than  have  actually  been  recorded 
from  the  coasts  of  the  territory  covered  by  this  work,  when  they  arc 
known  to  occur  in  the  adjacent  seas.  Such  species,  however,  have 
been  included  in  brackets. 

Doctor  Boettger,  in  1SS8  (Zool.  Anz.,  pp.  395  seq.),  published  a 
paper  on  the  external  sexual  characters  of  the  sea  snakes  based  upon 
an  examination  of  46  specimens  belonging  to  two  genera  (Distcira 
and  Lapemis),  all  from  the  Philippine  Islands,  lie  came  to  the  con- 
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elusion  that  the  males  differ  in  having  fewer  ventrals,  fewer  scale 
rows  around  the  neck,  more  anals,  longer  tail  and  smaller  circum¬ 
ference  of  body  relative  to  total  length,  and  much  more  developed 
spines  on  the  ventrals.  In  all  three  species  examined  by  him  he  found 
a  difference  of  about  20  ventrals  between  the  maximum  of  the  males 
and  the  minimum  of  the  females.  Thus  in  Lupemis  Itardirickii 
( Hydro  phis  loreatus)  he  found  in  the  males  135-168  ventrals  (average 
153)  and  in  the  females  1S6-237  (average  202),  the  difference  between 
the  averages  being  49  ventrals.  His  result  was  calculated  to  carry 
conviction  as  it  was  based  upon  a  series  of  no  less  than  31  specimens. 
Nevertheless,  if  we  inquire  into  the  data  furnished  by  Boulenger 
regarding  the  specimens  of  the  same  species  in  British  Museum  a 
we  find  in  a  much  smaller  series  (14  specimens,  5  males  and  9  females) 
proportions  essentially  different.  In  his  list  the  ventrals  of  the  males 
range  between  130  and  155  (average  140),  those  of  the  females  136-200 
(average  156),  consequently  an  overlap  of  19  ventrals  instead  of  a  gap 
of  18.  The  British  Museum  specimens  are  not  from  one  locality, 
however,  but  cover  the  whole  area  from  India  to  the  Philippines,  and 
it  might  be  supposed  that  this  discrepancy  had  a  geographical  signifi¬ 
cance.  Such  is  not  the  case,  however,  for  three  females  from  Negros, 
Philippine  Archipelago,  consequently  from  practically  the  same 
locality  as  Boettger’s  specimens,  have  140,  156,  and  180  ventrals, 
respectively,  thus  nearly  covering  the  whole  range  of  Boettger’s  18 
males  (135-168)  without  reaching  the  minimum  of  his  13  females 
(186). 

These  apparent  discrepancies  seem  at  present  inexplicable,  and 
indicate  one  of  the  many  difficulties  with  which  the  student  of  these 
snakes  has  to  deal. 

M}r  own  observations  bear  out  Boettger’s  conclusions  only  partly. 
In  our  four  specimens  of  Disteira  godeffroyi  the  female  has  more  scale 
rows,  more  ventrals,  and  fewer  subeaudals.  On  the  other  hand,  in  20 
specimens  of  Disteira  melanoce phala  there  is  apparently  no  difference 
among  the  sexes  except  that  the  males  average  a  few  more  subeaudals 
than  the  females. 

KEY  TO  TI1E  GENERA  OF  1IYDRIN.E  IN  JAPANESE  AN  I>  CHINESE  WATERS. 

a 1  Ventrals  wide,  at  least  four  times  as  wide  as  long. 

bl  Nasals  widely  separated  by  internasals;  supralabials  normal  - . .  Laticaada,  p.  402. 
b2  Nasals  broadly  in  contact  on  median  line  of  snout;  middle  supralabials  fused  into 

a  large  plate  on  each  side . Entydocephalus ,  p.  413. 

o2  Ventrals  rudimentary,  less  than  twice  as  wide  as  long. 

bx  Two  pairs  of  chin-shields,  anterior  always,  posterior  nearly  always  in  contact. 

Disteira,  p.  418. 

b2  Chin-shields  scarcely  differentiated,  not  in  contact. 

«  Cat.  Sn.  Frit.  Mus.,  Ill,  p.  301. 
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c1  Snout,  from  eye  1o  tip  shorter  than  width  of  head  at  posterior  corner  of  supra- 
oeulars. 

+  Mental  not  concealed  in  a  deep  groove . [Lapnnis],  p.  435. 

cP  Mental  concealed  in  a  deep  groove  of  the  chin . [ Enhydrina ],  p.  437. 

r  Snout,  from  eye  to  tip  equaling  or  longer  than  width  of  head  at  posterior  corner 
of  supraocular* . . Ilydrus ,  p.  438. 

Genus  LATICAUDA"  Laurenti. 

1708.  Laticauda  Laurenti,  Syn.  Rept.,  p.  109  (type,  L.  scutata). 

1802.  Platurus  Latreille,  Hist.  Nat.  Rept.  IV,  p.  183  (type,  P.  fasdatm). 

Five  species  of  this  genus  are  provisionally  recognized,  of  which 
Laticauda  muellerib  seems  to  he  a  L.  laticaudata  with  a  ventral  keel. 
A  Laticauda  frontalis0  has  recently  been  described  as  differing  from 
L.  semifasciata  in  having  an  undivided  rostral  and  shield-like  tem¬ 
porals. 

Only  two  species  are  known  with  certainty  to  have  been  taken  on 
the  coasts  of  the  territory  covered  by  this  work,  but  a  third  may  be 
reasonably  expected  to  occur  and  its  characters  arc  therefore  given 
in  conjunction  with  the  others.  They  may  be  distinguished  by  the 
following: 

KEY  TO  TI1E  SPECIES  OF  LATICAUDA  IN  JAPANESE  AND  CHINESE  SEAS. 

a 1  Rostral  undivided  horizontally;  belly  without  a  median  keel;  two  pairs  of  contig¬ 
uous  chin-shields;  temporals  1+2;  top  of  snout  yellow. 
bl  Scale  rows  19;  no  unpaired  shield  between  the  prefront als;  upper  lip  dark  brown. 

L.  laticandata ,  p.  402. 

b2  Scale  rows  21  to  25;  normally  an  unpaired  shield  between  the  prefrontal*;  upper 

lip  yellow . . . [L.  colubrina ,  p.  400.] 

a2  Rostral  divided  horizontally;  belly  with  a  median  keel  on  posterior  half;  one  pair 
of  contiguous  chin-shields;  temporals  2+3;  top  of  snout  dark  brown. 

L.  semifasciata ,  p.  409. 

LATICAUDA  LATICAUDATA  ^  (Linnaeus). 

1758.  ('olubcr  laticaudatus  Linn.eus,  Syst.  Nat.,  10  ed.,  T,  p.  222  (part:  type-local¬ 
ity,  the  Indies;  type  in  Mus.  Stockholm) ;  12  ed.,  1 ,  1760,  p.  383. — Andkrs- 
son,  Bihang  Svensk.  Yet.  Akad.  Handl.,  NXIV,  1899,  Pt.  4,  no.  0,  p.  IS 
(type)- — -Platurus  laticaudatus  Girard,  Herpct.  U.  S.  Expl.  Exped.,  1858, 
p.  ISO  (Fiji  Is.).— Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1877,  p.  417 
(part:  Fiji,  Tonga,  Philippine  Is.). — Boulenger,  Gat.  Sn.  Brit.  Mus.,  Ill, 
1890,  p.  307  (Bay  of  Bengal  to  western  Pacific;  Loo  Clioo  Islands). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  90,  101  (Formosa;  Loo  Choo 
Islands);  1905,  It,  p.  517  (Okinawa). 

1708.  Laticauda  scutata  Laurenti,  Syn.  Kept.,  p.  109  (substitute  name  for  C.  lati¬ 
caudatus  Linmeus). 

“From  latus ,  broad;  cauda ,  tail. 

b  Platurus  muclleri Boulenger,  Cat.  Sn.  Brit.  Mus.,  Ill,  1890,  p.  309  (South  Pacific). 
c  Platurus  frontalis  De  Vis,  Ann.  Queensland  Mus.,  No.  0,  1905,  p.  48  (New  Guinea). 
<*From  latus,  broad;  caudatus,  tailed. 
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1802.  Platurns  fasciatus  Latreille,  Hist.  Nat.  Kept.,  TV,  p.  185  (Indies). — 
Fischer,  Abli.  Naturw.Ver.  Hamburg,  III,  1850,  pp.28,70  C j>art :  specim. 
Hamburg  Mus.,  Indian  Ocean). — Hallowell,  Proc.  Phila.  Acad.,  1800, 
p.  493  (Naha,  Okinawa  sliima). — Boulenger,  Proc.  Zool.  Soc.  London, 
1887,  p.  149  (Loo  Ohoo  Islands). 

1817.  Platurns  laurenti  Rafinesque,  Amor.  Month.  Mag.,  I,  p.  432  (substitute* 
name;  not  of  Daudin,  1803). 

1830.  Coluber  platijeaudat us  Oken,  Allgem.  Naturg.,  VIII,  p.  500  (lapsus). 

1858.  Platurns  laticaudatus  var.  Guenther,  Cat.  Colubr.  Sn.  Brit.  Mus.,  p.  272 

(New  Guinea,  Bengal,  Siam,  Van  Diemen’s  Land). 

1859.  Platurns  jlscheri  Jan,  Rev.  Mag.  Zool.,  1859  (p.  149);  author’s  separate,  p.  25, 

pi.  i)  (type-locality,  Indian  Ocean;  type  in  Mus.  Milano);  Icon.  Ophid., 
livr.  40,  1872,  pi.  t,  fig.  2  (type). — Guenther,  Kept.  Brit.  India,  1804, 
p.  350,  pi.  xxv,  fig.  a  (Bengal;  Siam;  New  Guinea;  New  Hebrides h. — 
Anderson,  Proc.  Zool.  Soc.  London,  1871,]).  189  (Calcutta). 

1871.  Platurns  affinis  Anderson,  Proc.  Zool.  Soc.  London,  1871,  p.  190  (lype- 

v  locality,  Fallahs  Mullah,  Calcutta;  typeinlnd.  Mus.,  Calcutta). 

The  Coluber  laticaudatus  of  Linmeus  (Syst.  Nat.,  10th  and  12th  edi¬ 
tions)  was  based  upon  his  account  of  the  same  species  in  Museum 
Adolphi  Frederick  which  was  published  in  1754  and  not  binominal. 
Two  specimens  were  apparently  described  in  that  work.  Tt  now 
turns  out  from  Andersson’s  examination  of  the  types®  that  Liunams 
had  before  him  a  specimen  of  each  of  the  two  species  lately  known  as 
Platurns  laticaudatus  and  P.  colubrinus ,  the  former  with  19  scale  rows, 
the  latter  with  23.  His  C}.  laticaudatus  is  consequently  a  composite 
species,  and  the  application  of  the  name  by  the  first  reviser  who 
separated  the  component  forms  must  stand. 

The  two  species  were  steadily  confounded  bv  all  authors,  just  as 
Linmeus  had  done,  though  under  various  names,  such  as  Platurus 
fasciatus  and  Hydro  phis  colubrinus ,  until  1S5S,  when  Girard,  for  the 
first  time  (and  not  Peters  in  1877,  as  occasionally  stated),  clearly  sepa¬ 
rated,  described,  and  named  them.  He  tied  the  name  laticaudatus , 
which  had  scarcely  been  used  at  all  in  the  herpetological  literature 
since  the  time  of  Linnaeus,  to  the  species  with  19  scale  rows,  and 
applied  Ilydrus  colubrinus  of  Schneider  correctly  to  the  other,  this 
being  the  oldest  name  used  for  a  specimen  of  the  latter,  though 
Schneidei  himself  did  not  realize  its  distinctness  from  the  Linnaean 
species,  of  which,  as  we  have  seen,  in  reality  it  only  formed  a  part. 
Girard’s  nomenclature  has  been  followed  by  nearly  all  subsequent 
writers. 

The  fact  that  Linmeus  in  the  Systema  Naturae  only  gives  the  scale 
formula  (i.  e.,  number  of  ventrals  and  subcaudals)  of  the  specimen 
with  23  scale  rows  (220-42)  is  not  sufficient  reason  for  fastening  the 
name  C.  laticaudatus  to  the  species  represented  by  this  specimen,  in 
view  of  the  above  argument,  and  is,  moreover,  sufficiently  set  off  by 

«  Biliang  Svensk.  Vet.  Akacl.  llandl.,  XXIV,  1899,  Pi.  4.  Xo.  G,  p.  IS. 


404  BULLETIN  58,  UNITED  STATES  NATIONAL  MUSEUM. 


his  reference  to  the  plate  in  Museum  Adolphi  Frederick  which  is  said  to 
represent  the  other  specimen. 

Whether  t lie  above  synonymy  includes  one  or  more  distinguishable 
forms  may  perhaps  yet  he  open  to  question;  at  least  I  have  not  been 
able  to  fully  make  up  my  mind  from  our  material  which  is  entirely  too 
insufficient,  however.  .  As  far  as  it  goes  it  seems  to  indicate  two  color 
forms.  At  least  our  specimens  can  be  divided  according  to  the  follow¬ 
ing  concurrent  color  characters,  thus : 

a1  Light  horseshoe-shaped  mark  on  top  of  head  Bent  down  behind  the  eye,  reaching 
the  lip;  none,  or  one,  light  ring  on  neck  incomplete  below;  light  rings  on  belly 

4-5  ventrals  wide . L.  laticaudcita  ( Nos.  8994,  Java;  29448.  Nicobars). 

a 2  Light  horseshoe-shaped  mark  not  bent  down  behind  the  eye;  usually  two  light 
rings  on  neck  incomplete  below;  light  rings  on  belly  1-3  ventrals  wide. 

L.  laticauclata  affinis  (Nos.  307G1,  Pulo  Mansular,  IV.  Sumatra;.  7381 ,  Riu 
Kius,;  21399,  China  Seas;  32GG9,  Formosa;  33937—41,  Riu  Kius). 

It  should  be  noted  that  our  eastern  specimens  belong  to  L.  affinis, 
and  it  would  be  interesting  to  know  to  what  extent  the  characters 
mentioned  above  hold  good  in  a  large  series.  In  this  connection  it 
m  y  be  stated  that  the  character  of  the  incomplete  light  rings  on  the 
neck  below  is  the  least  constant,  as  might  be  expected.  It  holds  in 
seven  of  our  nine  specimens  of  L.  affinis ,  but  two  of  the  Kiu  Kill 
specimens  (Nos.  33937  and  33939)  have  only  one  incomplete  ring. 

Since  the  above  was  written  I  have  examined  two  specimens  from 
Formosa  in  the  Christiania  Museum  (No.  832)  which  in  the  main  bear 
out  the  above. 

Description  (figs.  328-330). — Adult  male;  U.S.N.M.  No.  32669;  For¬ 
mosa;  1894;  Mr.  Navara,  collector.  Rostral  undivided,  higher  than 
broad,  just  visible  from  above;  internasals  broader  than  long,  nearly 
triangular,  their  suture  with  rostral  very  short;  prefrontals  in  contact 
throughout,  anteriorly  very  broad  with  an  acute  outer  angle  descend¬ 
ing  on  side  of  face  between  nasal  and  preocular  without  quite  reaching 
the  second  supralabial,  broadly  in  contact  behind  with  supraocular; 
frontal  long,  pointed  behind,  much  longer  than  distance  from  tip  of 
snout  ;  as  long  as  parictals,  broader  than  supraoculars;  parietals 
short,  not  longer  than  frontal,  the  suture  between  them  shorter  than 
distance  between  frontal  and  rostral;  nostril  in  the  posterior  half  of 
an  undivided  nasal  which  is  three  times  as  long  as  high,  slightly  lower 
in  front  and  narrowly  in  contact  with  preocular  beneath  the  pre¬ 
frontal;  one  preocular;  eye  small,  its  diameter  less  than  its  distance 
from  edge  of  lip;  2  postoculars;  temporals  1+2,  slightly  larger  than 
the  adjoining  labials;  7  supralabials,  first  much  wider  above  than 
below,  third  and  fourth  entering  eye;  mental  very  small,  smaller 
than  first  lower  labials;  7  lower  labials,  the  last  four  exceedingly  nar¬ 
row,  three  anterior  only  in  contact  with  anterior  chin-shields  which 
are  somewhat  smaller  than  the  posterior,  the  latter  broadly  in  contact; 
19  rows  of  smooth  scales  without  apical  pits;  243  ventrals;  anal 
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divided;  47  pairs  of  subcaudals.  Color  (in  alcohol)  bluish  gray 
above,  yellowish  underneath,  with  broad  blackish  brown  rings  around 
the  body,  there  being  47  on  neck  and  body  and  5  on  tail,  the  first  on 
neck  incomplete  below;  width  of  black  lings  above  about  four  scale 
rows  and  about  three  ventrals  underneath,  the  light  inteispaces 


respectively  2 1  above  and  2  below;  head  blackish  brown,  rostral, 
snout,  and  eyebrow  region  as  far  as  anterior  angle  of  parietal  and  first 
temporal,  yellow;  labials  brownish  black  as  well  as  throat  and  lower 
neck,  the  latter  with  a  median  line  of  yellow. 

Dimensions. 


Total  length .  /,)J 

a  50 

Snout  to  vent . . . 

Vent  to  tip  of  tail . 

The  female  and  young  are  essentially  like  the  above,  the  tonnei 
somewhat  larger  with  a  shorter  tail,  No.  33937,  for  instance,  our 
largest  specimen,  measuring  SUO  mm.  with  a  tail  95  mm.  long. 

Variation,— The  scale  formula  is  fairly  constant  in  this  species, 
oculars,  temporals,  supralabials,  and  anal  showing  no  deviation  from 
the  normal  in  a  large  series.  In  the  specimens  recorded  from  the 
waters  adjacent  to  our  territory  the  ventrals  vary  between  230  and 
243,  the  subcaudals  between  30  and  47. 

As  for  the  color  variation  of  this  species  it  is  sufficient  to  refer  to  the 
preliminary  remarks  (on  p.  404).  The  number  of  black  rings  on  the 
body'  in  ten  specimens  from  Japanese  waters  ranges  between  o9  and  55. 

Habitat. — Widely  distributed  along  the  coasts  from  India  to  the 
South  Pacific  islands  and  Tasmania.  The  species  seems  common 
about  the  Fijis  and  the  Friendly  Islands,  and  Fischer  mentions  a 
specimen  from  the  Society  Islands. 

On  the  coasts  of  southeastern  Asia  it  is  not  rare — for  instance,  in  the 
Philippines — and  to  the  north  it  has  been  found  as  far  as  Okinawa 
shima.  A  specimen  from  Naha,  collected  by  Heine,  of  the  Pciiy 
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Expedition,  was  recorded  by  Hallowell  (U.S.N.M.  No.  7381),  and  two 
specimens  obtained  by  Pryor’s  collector,  probably  in  the  same  island, 
are  in  British  Museum.  Two  other  specimens,  also  from  Okinawa 
shima,  are  in  the  Imperial  Museum,  Ueno  Park,  Tokyo  (Nos.  11,  12), 
as  well  as  one  from  the  Yaeyama  group  (No.  13).  In  the  latter 
it  must  be  common,  for  we  have  five  specimens  from  Ishigaki 
shima  through  Mr.  Owston,  and  British  Museum  has  one  from  the 
same  locality  and  collector  through  Doctor  Wall.  Similarly  on  the 
coasts  of  Formosa,  whence  I  have  examined  two  in  the  University 
Museum  of  Christiania,  collected  by  Mr.  Navara,  and  one  from  the 
same  source  in  our  own  museum,  obtained  through  the  kindness  of 
Prof.  Robert  Collett. 


List  of  specimens  of  Laticauda  1  at  iron  data. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When  col¬ 
lected. 

By  whom 
collected  or 
from  whom 
obtained. 

Scale  rows. 

Ventrals. 

i  Subeaudals. 

'  Black  rings 
on  body. 

1  Oculars. 

1  a  1 

2  i 
o 
a 
£ 

E-i 

3 

c3 

£ 

a 

3 

C/2 

1853. 

1 

| 

U.S.N.M.. . 

7381 

Young  a 

Naha,  Okinawa 

June 

W.  TIeine. . . 

19 

232 

45 

55 

1,2 

,14-2 

7 

shima. 

Do.... 

Do.... 

2lWi 

do 

China  Sea  (?) 

19 

19 

242 

243 

43 

48 

46 

lfo 

J4-2 

1+2 

7 

7 

32699 

1  M  ale  b  1 

Formosa . 

1S94 

Navara . 

47 

1,2 

1899. 

Do ... . 

33937 

Female. 

Ishigaki  shima 

May-June 

A.  Owston. . 

19 

237 

34 

48 

1,2 

1+2 

7 

Do ... . 

3393S 

_ do . . . 

. do . 

. do _ 

. do . 

19 

237 

33 

51 

1,2 

+2 

1+2 

j 

Do.... 

33939 

_ do _ 1 

. do . 

. do _ 

. do . 

19 

234 

1  33 

46 

A 

7 

Do.... 

33940 

....do. .. 

. do . 

. do _ 

. do . 

19 

238 

,  32 

50 

1,2 

1+2 

7 

Do.... 

33941 

Male _ 

. do . 

. do _ 

. do . 

19 

23S,  38 

45 

1,2 

1+2 

7 

Christiania. 

Do. . . . 

832a 

1  X' 

\  oung. . 
Male.... 

Formosa 

1894 

Navara . 

19 

235 

l  44 

39 

S32  b 

. do . 

. do _ 

. do . 

19 

237 

43 

Brit.  Mus. . 

71 

,  Ishigaki  shima. 

Doctor  Wall 

19 

230 

Do ...  . 

C 

-  Female  c 

Loo  Choo  Is¬ 

U.J.S.  Fryer 

19 

233 

» 

lands. 

Do. . .  . 

d 

Young c 

. do . 

. do . 

19 

232 

‘  31 

| 

i 

1 

a  Figs.  328-330.  Description,  p.  404.  c  Boulenger,  Cat.  Ill,  p.30S. 


[LATICAUDA  COLUBRINA  «  (Linnaeus).] 

J 758.  Coluber  laticaudatus  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  p.  222  (part);  12  oil., 
I,  1700,  p.  383. — Platurus  laticaudatus  Peters,  Mon.  Ber.  Berlin  Akad. 
Wiss.,  1877,  ]).  417  (part:  Philippines;  Amboina;  Fiji  Is.;  New  Ilanover). 
1799.  Hydros  colubrinus  Schneider,  Hist.  Ainph.,  I,  p.  238  (type-locality  not 
stated;  type,  no.  9078,  Berlin  Mus.). — Hydro  phis  colubrinus  Schlegel, 
Phys.  Serp.,  IT,  1837,  p.  514,  pi.  xvm,  figs.  21-22  (Moluccas,  Timor, 
Celebes;  China  Sea). — Platurus  colubrinus  Girard,  Herpet.  U.  S.  Expl. 
Exped.,  1858,  p.  183  (Fiji  and  Tonga  Is.).— Boclenger,  Cat.  Sn.  Brit. 
Mus.,  Ill,  1890,  p.  308.—  Boettger,  Kat.  Schl.  Mus.  Senckenberg., 
1S98,  p.  114  (Philippines:  Luzon,  Cebu;  Ternate;  Tonga  Tabu;  Australia). — 
Wall,  Proc.  Zool.  Soc.  London,  1903,  p.  101. 

a  Signifying  colubrine,  like  a  Coluber;  so  named  by  Schneider  because  Linnauis  had 
referred  the  species  to  that  genus. 
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1803.  Ptaturus fasciatus  Oaudin,  Hist.  Nat.  Kept.,  VII,  p.  226  (part),  pi.  lxxxv, 
fig.  1.  Jan,  Icon.  Ophid.,  livr.  40,  1872,  pi.  i,  fig.  1  (Now  South  Wales). 

1847.  J Attica i4d a  scutata  Cantoh,  Journ.  Asiat.  Soc.  Bengal,  XVI  (p.  1046)  (not  of 
Laurenti). — Platurus  scutatus  Guenther,  Kept.  Brit.  India,  1864,  p.  356 
(Bay  of  Bengal  to  Chinese  seas  and  Now  Zealand). 

1856.  Platurus  fasciatus  var.  colubrina  Fischer,  Abh.  Naturw.  Ver.  Hamburg, 
III,  p.  30. 

1858.  Platurus  laticaudatus  var.  b  Guenther,  Cat.  Col.  Sn.  Brit.  Mils.,  p.  272 
(Fiji  Is.;  Amboina;  Sulu  I.;  Isle  of  Pines;  India). 

1S85.  Platurus  laticaudatus  var.  colubrina  Boettger,  Offenbach.  Ver.  Naturk. 
24-25  Ber.,  p.  155  (China  Sea). 

Description. — Ilalfgrown ;  U.S.N.M.  No.  15236;  China  Seas;  J.  G. 
Swan,  collector. — Rostral  one-third  higher  than  broad,  scarcely  vis¬ 
ible  from  above;  a  pair  of  internasals  narrowly  in  contact  with  rostral; 
three  prefrontals,  the  median  unpaired  shield  pentagonal,  entirely  sep¬ 
arating  the  lateral  ones,  broadly  in  contact  with  the  internasals  in 
front  and  the  frontal  behind;  frontal  long,  as  long  as  parietals,  much 
longer  than  its  distance  from  tip  of  snout,  wider  than  supraoculars; 
parietals  short  and  broad,  the  two  dimensions  about  equal;  nostril 
large,  behind  the  middle  of  a  long  and  narrow  undivided  nasal  which 
is  broadly  in  contact  behind  with  prcocular  and  third  supralabial; 
one  high  preocular;  diameter  of  eye  equaling  its  distance  from  edge  of 
lip;  two  postoculars;  1+2  temporals,  a  small  supernumerary  shield 
being  interpolated  on  the  left  side  between  anterior  temporal  and 
fifth  and  sixth  supralabials;  7  supralabials,  first  somewhat  broader 
above  than  below,  sixth  largest,  third  and  fourth  entering  eye;  men¬ 
tal  very  small  and  narrow;  only  anterior  two  lower  labials  reaching 
chin-shields,  the  posterior  ones  being  very  low,  scarcely  more  than 
covering  the  labial  edge;  two  pairs  of  chin-shields  in  contact  through¬ 
out,  posterior  pair  larger  than  anterior;  25  rows  of  smooth  scales 
without  apical  pits;  230  ventrals,  without  median  keel;  anal  divided; 
32  pairs  of  sub cau dais.  Color  (in  alcohol)  gray  above,  eacli  scale 
pale  at  tip,  yellow  on  sides  and  below,  with  28  solid  blackish  brown 
rings  around  the  body  and  3  on  tail,  the  rings  being  widest  (about  5 
scale  rows)  on  middle  of  back,  narrowest  (about  lb  ventral)  on  belly, 
the  pale  interspaces  above  averaging  about  4  scale  rows  in  width, 
and  6  to  7  ventrals  on  underside;  a  broad  yellow  band  from  sides  of 
neck  across  occiput,  two  scale  rows  behind  parietals;  head  in  front 
of  this  nearly  to  anterior  edge  of  frontal  blackish  brown;  snout,  a 
superciliary  line,  entire  upper  lip  and  tip  of  lower  lip  yellow;  a  black 
band  narrowly  surrounding  eye  and  extending  over  lower  postocular 
and  temporals;  lower  lip  also  blackish  brown,  the  black  of  top  of 
head,  postocular  band,  and  lower  labial  band  united  by  a  vertical 
black  band  behind  angle  of  mouth. 
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Dimensions. 


Total  length .  502 

Snout  to  vent .  020 

Vent  to  tip  of  tail . - .  00 


Adult  specimens  of  this  species  an*  known  having  reached  a  length 
of  nearly  1,300  mm. 

Variation. — As  in  the  other  species  of  this  genus  the  scale  formula 
is  very  constant.  A  specimen  (No.  149)  from  Queensland,  in  the 
Zoological  Museum  in  Christiania,  which  I  was  allowed  to  examine 
through  the  kindness  of  Prof.  Robert  Collett,  is  remarkable  for  lack¬ 
ing  the  azygous  shield  between  the  prefrontals,  thus  resembling  L . 
latlcaudata  in  this  respect,  though  otherwise  a  normal  L.  colubnna , 
as  shown  by  its  23  scale  rows  and  yellow  supralabials.® 

Habitat  -  No  specimen  has  been  recorded  from  any  definite  locality 
within  the  limits  of  this  work.6  There  are  in  collections,  however, 
several  specimens  said  to  have  been  taken  in  the  “China  Seas,”  or 
“China  Sea.”  As  the  latter  is  bounded  by  Formosa  in  the  north, 
while  on  the  other  hand  the  range  of  this  species  mostly  coincides 
with  that  of  L.  hticauclata ,  it  seems  quite  probable  that  L.  colubnna 
may  be  found  in  the  seas  about  Formosa  and  the  Riu  Kius  now  that 
attention  has  been  called  to  it. 

As  stated  above,  its  general  distribution  is  almost  identical  with 
that  of  L.  latlcaudata  inasmuch  as  it  is  found  from  the  Bay  of  Bengal 
to  the  western  part  of  the  South  Pacific  at  least  as  far  east  as  the 
Friendly  Islands,  extending  southward  to  Australia  and  New  Zealand. 


List  of  specimens  of  Laticauda  colubnna. 


a  Dr.  Franz  Werner  (Mitt.  Zool.  Samml.  Mus.  Naturk.  Berlin,  I,  Pt.  4,  1900,  p.  104) 
mentions  a  similar  specimen  in  the  collection  of  the  Vienna  university,  but  he  regards 
it  as  a  hybrid  between  L.  latlcaudata  and  L.  colubnna ,  a  view  I  can  not  accept,  at 
least  for  the  specimen  in  the  Christiania  Museum,  which  is  in  every  respect  a  typical 
L.  colubrina ,  but  lacking  the  unpaired  prefrontal. 

b  Doctor  Wall  enumerates  the  species  as  No.  25  of  his  “List  of  Japanese  and  Loo 
Choo  Islands  Ophidia,”  but  gives  no  reference  to  any  record  in  substantiation. 
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LATICAUDA  SEMIFASCI  AT  A  a  (Reinwardt). 

ERABU-UNAGI. 

Plate  XXII. 

1837.  Platurus  sn,iifacciatus  Rein  wardt.  in  Schlegel,  Phys.  Serp.,  II,  p.  51G  (type- 
locality,  Moluccas;  type,  Leiden  Mus.  No.  1408;  Reinwardt,  collector). 

1837.  Ifydrophis  colubrina  Schlegel,  Pliys.  Serp.,  Atlas,  pi.  xvm,  figs.  18-20; 
Fauna  Jap.,  Kept.,  1S37,  p.  92  (Liukius);  Opliid..  pi.  x  b  (probably  Rein¬ 
wardt  ’s  type). — Platurus  colubrinus  Fischer,  Jalirb.  Wiss.  A  list.  Ham¬ 
burg,  V,  188S,  p.  IS  (Okinawa  shima;  Tonga;  Society  Is.). 

1850.  Platurus  fasciatus  var.  semifasciata  Fischer,  AJih.  Naturw.  Ver.  Hamburg, 
III,  p.  30,  p.  70  {Reinwardt’s  type). 

I860.  Platurus  fasciatus  var.  IIallowell,  Proc.  Phila.  Acad.,  1800,  p.  489  (Loo 
Olioo;  Cleopatra  I.). 

1874.  Platurus  schistorhynchus  Guentiier,  Proc.  Zool.  Soc.  London,  1874,  p.  297, 
pi.  xlv,  fig*  B  (type-locality,  Savage  Island;  types  in  Brit.  Mus.). — Bou- 
lenger.  Fauna  Brit.  India,  ltept.,  1890.  p.  395  (China  Seas);  Cat.  Sn. 
Brit.  Mus.,  Ill,  1890,  p.  309  (Savage  I.;  Loo  Clioo  Is.). — Wall.  Proc.  Zool. 
Soc.  London,  1903, p.  101  (Loo  Choos);  1905,  II,  p.  517 (Miyako;  Okinawa; 
Am  ami). 

1870.  Platurus  fasciatus  IIilgexdorf,  Mitth.  Deutsch.  Ges.  Ost-Asiens,  I,  heft 
10,  pp.  30,  31  (Prov.  Satsuma)  (not  of  Latreille). — Doederleix,  A I  i  1 1  li . 
Deutsch.  Ges.  Ost-Asiens,  III,  heft  24,  July  1881,  p.  149  (Amami-o-shima); 
heft  25,  Dec.  1881,  p.  210  (Liukiu  Is.:  Erahu  shima). — Okada,  Cat.  Vert. 
Japan,  1890,  p.  09.  (Okinawa  shima). 

1870.  Platurus  laticaudatus  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1S7G,  p.  534 
(Matuka,  Fiji  Is.)  (not  of  Linnaeus);  1877,  p.  417  (part:  Berlin  Mus. 
Xo.  9063,  Tonga;  9071,  Samoa). 

Reinwardt’s  P.  semifasciatus  must  take  precedence  over  Guenther’s 
P.  schistorhynchus.  I  have  examined  Reinwardt’s  type  in  the  Leiden 
Rijksmuseum  (No.  1468;  probably  the  same  individual  which 
Schlegel  has  figured,  Fauna  Japonica,  pi.  x,  especially  fig.  2)  from  the 
“Moluques,”  and  find  it  an  unquestionable  specimen  of  this  species, 
witli  divided  rostral,  one  pair  of  adjacent  cliin-shields,  and  keeled 
posterior  ventrals. 

Concurrent  with  the  two  apparently  disconnected  habitats  of  this 
species  there  seems  to  be  an  average  difference  in  the  number  of 
ventrals.  Thus  in  the  eastern  group  (Tonga,  Savage  I.),  in  six  recorded 
specimens  the  ventrals  vary  between  177  and  202  (average  187), 
while  in  eight  western  specimens  (Riu  Kins,  Moluccas),  they  vary 
between  197  and  212  (average  205).  Unfortunately  there  are  two 
other  specimens  recorded  which  to  some  extent  spoil  this  harmony, 
viz,  one  from  the  Riu  Kins  recorded  by  Boulenger  with  only  188 
ventrals,  the  other,  from  the  Society  Islands,  recorded  by  Fischer/ 
with  no  less  than  229  ventrals.  With  regard  to  the  latter,  I  am 

a  From  semi -,  half;  fasciatus,  handed. 

5  Reproduced  in  this  work  on  Plate  XXII. 

c  Cat.  Sn.  Brit.  Mus.,  Ill,  p.  309:  specimen  c. 

d  Jalirb.  Wiss.  Anst.  Hamburg,  V,  p.  19:  Hamburg  Mus.  Xo.  3S4. 
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strongly  inclined  to  doubt  either  the  accuracy  of  the  count,  the 
locality,  or  the  identification,  the  number  being  so  out  of  all  propor¬ 
tion.  [  may  finally  remark  that  in  the  only  Savage  Island  specimen 
examined  by  me  (U.S.N.M.  No.  28194)  the  number  of  light  body  rings 
is  only  23.  Guenther,  in  the  original  description  of  his  Savage  Island 
specimens,  also  gives  22  as  the  number  of  the  body  rings.  In  our 
Riu  Kin  specimens  the  number  of  body  rings  varies  between  35  and  43, 
and  in  the  type  of  L.  semifasciata  the  number  is  apparently  about  38. 
No  detailed  record  of  the  other  specimens  is  accessible.  It  is  conse¬ 
quently  at  the  present  moment  impossible  to  decide  whether  we  really 
have  to  do  with  two  separable  races,  one  with  an  average  number  of 
205  ventrals  and  38  body  rings,  typical  L.  semifasciata ,  from  the 
Riu  Ivius  and  the  Moluccas,  and  another  form  averaging  1ST  ventrals 
and  23  body  rings,  L .  semifasciata  schistorhynchus,  from  the  Friendly 
Islands. 

331  333 


Figs.  331-333.-  Laticauda  semifasciata.  1§  X  nat.  size.  331,  top  of  head;  332,  side  of  head; 

333,  underside  of  head.  No.  7515,  U.S.N.M. 

Description  (figs.  331-333). — Half  grown :  U.S.N.M.  No.  7336;  Yoko 
shima  (Cleopatra  Island),  Tokara  group,  Riu  Kiu  Archipelago;  May, 
1855;  Captain  Stevens,  collector.  Rostral  broader  than  high,  upper 
edge  broad  and  truncate,  scarcely  visible  from  above;  three  inter¬ 
nasals,  one  unpaired  anterior  adjoining  the  rostral,  of  which  it  is  in 
reality  only  a  detached  portion,  and  two  posterior  normal  ones  broadly 
in  contact;  three  prefront als,  a  median  pentagonal  one,  posteriorly 
broadly  in  contact  with  frontal,  and  two  lateral  ones,  broadly  in  con¬ 
tact  with  frontal  and  with  supraocular;  frontal  large,  much  longer 
than  its  distance  from  tip  of  snout  and  than  the  parietals,  supraoculars 
as  broad  as  frontal  at  the  middle ;  parietals  very  short,  not  longer  than 
broad,  much  shorter  than  frontal;  nostril  large,  semilunar,  near  the 
middle  of  the  long  and  narrow  undivided  nasal;  no  loreal;  one  pre- 
ocular,  broadly  in  contact  with  nasal;  eye  rather  small,  its  vertical 
diameter  less  than  its  distance  from  edge  of  lip;  two  postoculars; 
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temporals  2  +  3,  only  slightly  differentiated  from  the  adjacent  scales; 
seven  supralahials,  third  and  fourth  largest  and  entering  eye,  first  as 
wide  above  as  below ;  seven  lower  labials,  of  which  the  first  pair  behind 
the  small  mental  does  not  reach  the  edge  of  the  lip,  the  labials  from  the 
third  backward  very  low,  only  the  first  three  in  contact  with  chin- 
shields,  of  which  only  the  anterior  pair  is  clearly  differentiated,  the 
posterior  being  represented  by  two  scales  separated  by  one  of  nearly 
the  same  size;  23  rows  of  smooth  scales  without  apical  pits;  205  ven- 
trals,  on  the  posterior  half  of  the  body  by  a  median  blunt  keel  and  a 
corresponding  notch  in  the  posterior  edge  of  each  scute ;  anal  divided ; 
40  pairs  of  subcaudals.  Color  (in  alcohol)  bluish  gray,  darker  above, 
paler  underneath, with  43  dark  brown  rings  around  the  body  and  seven 
on  the  tail,  the  bands  being  widest  on  the  median  line  of  the  back,  viz, 
about  3J  scales  wide,  and  there  separated  by  a  pale  interval  only  two 
scales  wide;  the  rings  are  about  2 h  ventrals  wide  on  the  underside  and 
the  light  intervals  about  the  same  width;  head  uniform  dark  brown, 
with  a  yellowish  horseshoe-shaped  mark,  the  convexity  of  which  rests 
on  the  prefrontals  extending  backward  on  the  outer  edge  of  supra- 
oculars,  upper  postocular  and  upper  temporals  to  and  joining  the  first 
pale  cross  line  on  occiput  a  scale  row  behind  the  parietals;  snout  and 
labials  dark  brown  like  the  rest  of  the  head. 


Total  length .  ,r>S*2 

Snout  to  vent .  50/ 

Vent  to  tip  of  tail .  /;> 

The  young  (in  alcohol)  are  of  a  light  bluish  gray  with  blackish 
brown  rings  and  markings.  The  latter  as  the  snake  grows  larger 
become  lighter  and  the  former  darker  and  browner,  while  the  demar¬ 
cation  between  them  becomes  more  obscure  until  in  very  large  speci¬ 
mens  the  markings  become  almost  obliterated.  In  the  larger  speci¬ 
mens  therefore  the  dark  gray  cross  markings  correspond  to  the  whitish 
cross  markings  in  the  young. 

This  species  grows  to  a  considerable  size.  The  largest  specimen  in 
our  collection  (Xo.  554G)  measures  1,097  mm.  in  total  length,  with  a 
tail  136  mm.  long,  while  the  type  measures,  respectively,  1,118  mm. 
and  140  mm. 

Variation. — There  is  very  little  variation  in  the  scale  formula  proper, 
for  only  in  one  specimen  (Xo.  5546)  have  I  seen  4  temporals  on  one 
side,  the  normal  number  of  3  occurring  on  the  other.  In  eastern  speci¬ 
mens  the  number  of  ventrals  is  rarely  as  low  as  1 88,  but  ranges  usually 
between  197  and  212,  while  the  subcaudals  vary  between  32  and  43 
pairs.  Sometimes  anomalies  are  found  in  the  internasals;  thus  in 
No.  10&  of  the  Imperial  Museum,  Tokyo,  there  is  a  small  unpaired 
shield  behind  the  detached  part  of  the  rostral,  broadly  in  contact 
with  it  and  with  the  unpaired  median  prefrontal,  and  in  our  Xo.  7515 
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there  are  two  unsymmetrical  shields  detached  from  the  left  internasal, 
as  shown  in  fig.  331. 

The  variation  in  color  and  pattern  has  been  referred  to  above  (pp.  410 
and  411). 

Habitat . — Thus  far  this  species  has  been  recorded  from  only  two 
disconnected  areas  very  far  apart,  namely,  from  the  Malay  Archipelago 
(Amboina,  according  to  Peters,  and  the  type  from  the  “Moluccas”) 
and  the  Pin  Kius  in  the  west  and  from  the  Fiji,  Samoa,  and  Tonga 
(Friendly)  islands,  the  neighboring  isolated  Savage  Island,  and  possi¬ 
bly  the  Society  Islands  in  the  east.  No  specimen  from  the  interven¬ 
ing  seas  have  been  recorded,  so  far  as  I  know. 

In  the  Pin  Kius  this  species  appears  to  be  common,  as  it  can  scarcely 
be  doubted  that  this  is  the  species  of  which  Doederlein  speaks  as 
Platurus  fasciatuSj  and  which  according  to  him  is  caught  in  consider¬ 
able  numbers  at  Erabu  shima,  in  the  northern  group,  so  numerous  in 
fact  that  the  snake  takes  its  name,  Erabu-unagi,  from  that  island, 
whence  it  is  shipped  to  Japan  to  be  used  as  a  medicine.  The  Rogers 
Expedition  brought  home  three  specimens  from  Toko  shima  (Cleo¬ 
patra  Island),  which  lies  between  the  Tokara  (Linschoten)  group  and 
Amami-o-shima,  where  Doederlein  collected  it.  The  Imperial 
Museum  in  Tokyo  has  specimens  from  Okinawa  shima,  where  Doctor 
Warburg  and  Pryor’s  collector  also  obtained  it.  Doctor  Wall  men¬ 
tions  29  specimens  collected  at  Miyako  shima.  Finally,  I  have 
examined  a  specimen  in  the  Hamburg  Museum  (No.  2633),  collected 
by  Doctor  Lenz  in  Iriomote  shima  of  the  Yaeyama  group. 


List  of  specimens  of  Laticauda  sem  ifusciata . 


U.S.N.M  .  . 


Do  .  ... 
Do  .  ... 
Do  .  ... 
Imp.  Mus. 
Tokyo. 
Do.... 
Hamburg. , 


Do  .  .. 
Brit.  Mus. 


No. 


733G 

7380 

7515 


Sex  and 
age. 


Locality. 


When  By  whom  col-  £ 
collect-  '  looted  or  from  i  £ 
ed.  I  whom  received  c 

I  *3 


5546  Female  .  Cleopatra  1  si . . 


TTalfgr.o 
Young. . 
Female  & 


10«  Ilalfgr. . 


10k  . .  .do  . . 
(0 


2633  Adult  . 
(' d )  Female 


. do . 

Loo  Clioo . 

Cleopatra  I  si .. 
Okinawa  shima 


.  V.  S.  Expl.  23  107 

|  Exped.(?).  |  | 

1855. 

May  —  Oapt.  Stevens  23 

W.  Stimpson&j  23 
Capt.  Stevens  23 
.  23 


May 


do . . .  23 

Okinawa  shima .  Dr.  O.  War-  I  23 

burg. 

'  1807. 

Iriomote.  shima  Mar.  13  Doctor  Lentz.  1  23 
Loo  Choo  Is . !  IT.  Fryer . . 
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a  Description  p.  410. 

6  Probably  “No.  y-19S.  HydropJiis?  Taken  off  the  south  end  of  Loo  Choo,  December,  1854,  by 
Captain  Rodgers”  of  Stimpson's  MS.  Catalogue.  In  the  Museum  register  the  entry  is  only  as  above, 
c  Figs.  331-333. 
d  Fischer,  1SSS*,  p.  IS. 
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Genus  EMYDOCEPHALUS"  Krefft. 

1869.  Emydoce phalus  Krefft,  Pror.  Zool.  Sue.  London,  1869,  p.  321  (type,  E.  an - 
nulatus). 

Boulenger,  with  specimens  of  another  species  of  this  genus  before 
him,  still  persists  (Willey,  Zool.  Results,  189S,  p.  57)  in  placing  these 
snakes  in  the  genus  Aipysurus  which  he  has  diagnosed  as  having  the 
“  maxillary  a  little  longer  than  the  ectopterygoid  [transpalatine] 

“  poison-fangs  .  .  .  followed,  after  a  short  interspace,  by  6  to  10 
grooved  teeth/7 

In  the  genus  Emydoce plialus,  on  the  contrary,  the  maxillary  bone  is 
shorter  than  the  ectopterygoid,  very  much  as  in  Laticauda  (see  Bou- 
lenger,  Fauna  Brit.  India,  Kept.,  p.  394,  tig.  116a)  even  slightly  more 
reduced.  Behind  the  fang  there  is  no  trace  of  another  tooth,  such  as 
is  found  in  Laticauda ,  not  even  an  impression  on  the  surface  of  the 
bone.  Add  to  this  the  remarkable  and  apparently  constant  fusion  of 
the  median  labials,  which  some  authors  might  regard  as  a  good  generic 
character  in  itself,  and  the  status  of  Emydoce  phalus  seems  assured. 
So  far  as  I  can  see,  it  is  more  closely  allied  to  Laticauda  than  to  Aipy¬ 
surus ,  the  chief  difference  being  the  presence  of  internasals  and  the 
consequent  more  lateral  position  of  the  nostrils. 

The  genus,  which  is  as  yet  but  very  poorly  known,  seems  to  contain 
three  species,  the  one  here  described,  from  the  Riu  Kill  and  Formosan 
waters;  E.  chelo nice phalus,  from  the  Loyalty  Islands;  and  E.  annu- 
latus ,  with  single  anal,  and  strongly  tuberculated  scales,  from  a 
locality,  probably  somewhere  in  Australian  waters. 

In  discussing  the  specific  characters  of  the  species  constituting  the 
genus  Aipysurus ,  Doctor  Guenther b  speaks  of  the  head  shields  being 
much  subdivided  in  old  examples,  implying  that  they  are  not  so  much 
subdivided  in  the  young.  While  our  present  species  is  not  strictly 
congeneric  with  those  treated  of  by  Doctor  Guenther,  it  seems  nearly 
enough  related  to  make  it  proper  to  question  the  above  inference.  I 
have  before  me  an  adult  female  with  two  embryos  ready  to  be  ex¬ 
pelled,  and  in  all  three  the  scutellation  of  the  head  is  so  identical  that 
the  conclusion  seems  justified,  that  no  change  takes  place  as  the  snake 
grows  older,  and  that  where  a  difference  occurs  it  is  due  either  to  indi¬ 
vidual  or  to  specific  variation. 

EMYDOCEPHALUS  IJIM^c  Stejneger. 

1898.  Emydoce  phalus  ijimm  Steineger,  Journ.  Sci.  Coll.  Tokyo,  XIII,  Pt.  3,  p.  223 

(typo-locality,  Riu  Kill  Sea;  type,  U.S.N.M.  No.  36517 ;  Tashiro,  collector). 

1899.  Aipysurus  annulatus  P»oulenger,  Zool.  Record  for  1898,  Kept.  Pair.,  p.  21 

(not  of  Krefft  ). — Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  95,  101;  1905, 
II,  p.  517  (Okinawa). 

a  From  tpv<;}  turtle;  head. 

&Rept.  Brit.  India,  p.  357. 

c Named  in  honor  of  Prof.  Isao  Ijima,  Science  College,  Imperial  l  nivemiy,  Tokyo. 
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It  has  been  intimated  by  Boulenger  (Zool.  Kec.  for  1898,  Kept. 
Batr.,  p.  21)  that  this  species  is  identical  with  Ivrefft’s  E.  cnvnulatus 
(of  unknown  habitat)  and  Bavay’s  E.  chdonicephalus ,  from  the 
Loyalty  Islands.  I  shall  express  no  opinion  here  as  to  whether  he 
is  right  in  thinking  it  “advisable  to  consider,  provisionally,  at  least,” 
the  latter  which  has  a  rostral  bearing  a  conical,  spine-like  tubercle  to 
be  the  same  species  as  Krefft’s  snake,®  but  I  must  dissent  most  emphat¬ 
ically  from  having  E.  ijimx  included  with  any  of  them.  Its  four  pre¬ 
frontals,  divided  anal,  enlarged  posterior  vertebrals  and  smooth  scales 
seem  at  once  to  forbid  such  a  procedure,  notwithstanding  the  fact  that 
all  the  specimens  of  this  genus  show  a  remarkably  small  range  in  the 
number  of  their  ventrals.  That  we  have  not  to  do  with  individual 
or  sexual  variations  is  proven  by  the  fact  that  I  have  seven  specimens, 
mature  ones  of  both  sexes  as  well  as  young  ready  to  be  born,  which 
agree  in  all  essential  points.  They  all  possess  the  enlarged  ver¬ 
tebrals  and  four  prefront  a  Is,  thus  making  out  a  pretty  conclusive 
case  for  the  distinctness  of  this  species.  Doctor  Wall,  who  examined 
three  of  the  specimens  now  in  the  National  Museum,  remarks  that 
“an  examination  of  the  specimens  [of  E.  chelonieephalus^  in  British 
Museum  shows  that  a  certain  slight  enlargement  of  the  vertebrals 
is  present  at  some  spots,  but  no  specimen  has  four  prefrontals.”  It 
should  be  mentioned,  however,  that  in  a  specimen  recently  received 
by  British  Museum  from  Mr.  Owston  (No.  1903.6.29.23)  as  collected 
in  the  Yaeyama  Islands,  the  two  outer  prefrontals  are  fused  with 
the  inner  ones,  and  that  Doctor  Wall  has  since  recorded  another  with 
similarly  fused  prefrontals. 

Description . — Adult  female ;  Science  College  Museum,  Tokyo,  No.  1; 
Kiu  Kiu  Seas;  18SS;  Tashiro,  collector  (figs.  334-337).  Head 
short;  body  rather  short  and  stout;  rostral  broader  than  high,  pen¬ 
tagonal,  the  labial  border  with  a  posterior  projection  which  fits  into 
the  mental  groove;  nasals  as  long  as  frontal,  twice  as  long  as  suture 
between  prefrontal,  and  wider  than  long,  in  contact  on  median  line 
and  with  very  large  semilunar  nostrils  situated  on  top  near  posterior 
border,  the  concavity  directed  forward;  two  pahs  of  prefrontals,  the 
median  pair  large,  pentagonal,  in  contact  with  nasals,  frontals,  supra¬ 
ocular  and  outer  prefrontals  which  are  small  and  nearly  square  and 
in  contact  with  median  prefrontals,  nasals,  preocular,  and  supra¬ 
ocular;  frontal  rather  small,  hexagonal,  about  as  broad  as  long;  supra- 
oeulars  similar,  but  slightly  longer;  parietals  rather  large,  about  as 

«  One  of  our  specimens  of  E.  ijimx,  U.S.N.M.  No.  83942,  has  also  a  very  pointed 
conical  tubercle  on  Iho  rostral  as  well  as  numerous  other  pointed  asperities  or  tubercles 
on  the  anterior  facial  shields.  Another  (No.  33943)  has  tubercles  on  other  head 
shields,  though  the  one  on  the  rostral  is  not.  so  prominent  and  pointed  as  in  the  other. 
Both  of  these  specimens  are  males.  The  third  is  a  female  with  entirely  smooth  shields. 
This  character  then  seems  to  be  sexual  and  not  specific. 
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broad  as  long;  one  preocular,  pentagonal;  two  postoculars,  the  upper 
largest,  followed  by  two  similar,  but  slightly  larger,  temporals;  three 
supralabials,  only  the  first  and  last  being  of  normal  size,  the  second 
forming  a  large  plate  corresponding  to  at  least  four  ordinary  supra¬ 
labials,  and  bordering  the  eye  below;  mental  deeply  notched  in  front 
and  divided  by  a  deep  median  groove,  followed  behind  by  a  pair  of 
narrow  shields  which  do  not  reach  the  commissure;  behind  these  a 
pah*  of  large  chin-shields  in  contact,  followed  by  another  pair  sep¬ 
arated  by  an  unpaired  shield  slightly  smaller;  three  lower  labials,  on 
right  side,  four  on  left,  first  and  third  (and  fourth)  quite  small,  second 
forming  a  large  plate  corresponding  to  the  second  supralabial;  dorsal 


Enlarged  median  dorsals. 


Venirals. 


Figs.  334-337.— Emydocephalus  ijim.e.  nat.  size.  334,  top  of  head;  333.  side  of  head;  336, 
UNDERSIDE  OF  HEAD;  337,  SCUTELLATION  AT  MIDDLE  OF  BODY.  NO.  1,  SCI.  COLL.  TOKYO. 


scales  large,  strongly  imbricate,  15  rows  around  neck,  17  around 
middle  of  body,  subequal,  except  median  row  which  on  the  posterior 
four-fifths  of  the  body  and  tail  is  greatly  enlarged,  twice  as  wide  as 
the  others,  hexagonal  and  gastrostege-like;  the  scales  are  smooth,  but 
under  the  magnifying  glass  show  a  few  slight  tubercle-like  elevations; 
ventrals  140,  wide  with  a  rounded  median  keel  in  the  posterior  half; 
anal  large,  regular,  divided;  subcaudals,  23,  undivided;  basal  half 
of  tail  with  four  scale  rows  on  each  side  between  the  marginals  above 
and  below,  the  terminal  half  with  three  such  rows;  a  large  terminal 
rounded  shield,  irregularly  frayed  along  the  edges.  Color  (in  alcohol) 
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of  a  rich  dark  chestnut  with  narrow,  bright  ochraceous  yellow  cross¬ 
bands  round  the  entire  body,  one  to  two  scales  wide  on  the  back  and 
two  to  three  scales  on  the  sides,  and  about  four  scales  distant;  a 
similar  yellow  band  from  angle  of  mouth  through  anterior  temporals, 
upper  post  ocular,  outer  half  of  supraocular  to  median  prefrontals; 
a  few  irregular  yellowish  marks  on  second  supralabial  and  on  throat. 

Dim  nisio  ns. 


Total  lougtli- .  890 

Snout  to  vent . : .  778 

Vent  to  tip  of  tail .  112 

Variation: — A  young  specimen  (U.S.N.M.  No.  >30517),  read}"  to  be 
born  and  taken  from  the  abdomen  of  the  above  described  specimen, 
is  a  perfect  counterfeit  of  the  old  snake  differing  only  in  the  following 
particulars:  (1)  It  has  17  scale  rows  around  the  neck  as  well  as  around 
the  middle  of  the  body;  (2)  the  mental  is  large,  nearly  heart-shaped, 
with  a  deep  median  groove,  and  the  pair  of  narrow  shields  between 
the  mental  and  the  first  pair  of  chin-shields  is  wanting.  In  other 
respects,  notably  the  size  and  shape  of  the  head-shields,  the  remark¬ 
able  consolidation  of  the  labials  in  both  jaws,  in  the  great  width  of 
the  median  dorsal  scale  row  as  well  as  in  color,  the  two  specimens 
agree  completely.  Enough  of  another  young,  still  attached  to  the 
mother  was  freed  from  the  egg  membranes  to  ascertain  that  these 
points  are  equally  developed  in  this  specimen. 

A  fourth  specimen  is  the  male  from  Botel  Tobago,  mentioned  by 
me  when  first  describing  the  species.  Although  about  a  third  smaller 
than  the  mature  female  described  above,  it  appears  to  be  adult,  and 
agrees  in  almost  every  particular  with  that  specimen.  The  only 
point  of  difference  is  that  the  rostral  has  a  slightly  elevated  point, 
somewhat  indicative  of  the  spine  in  E.  cliriomcephalus.  This  charac¬ 
ter  seems  to  be  confined  to  the  male  sex.  The  specimen  in  question 
has  17  scale  rows;  142  ventrals;  a  double  anal;  and  2S  undivided 
subeaudals.  Total  length  G13  him.;  tail,  93  mm.  The  fact  that  this 
specimen’  as  well  as  the  three  others  in  the  National  Museum,  agrees 
with  the  adult. female  in  having  a  pair  of  narrow  shields  immediately 
behind  the  small  grooved  mental  and  before  the  first  pair  of  regular 
chin-shields,  proves  that  the  condition  in  the  young  specimens  in  which 
these  pseudo-chin-shields  arc  fused  with  the  mental  is  an  individual 
aberration  only. 

These  “postmentals”  or  “pseudo-chin-shields,”  however,  seem  to 
be  the  first  pair  of  sublabials  which  have  been  crowded  away  from  the 
lip.  The  posterior  lower  projection  of  the  rostral  fits  snugly  into 
the  anterior  notch  and  groove  of  the  mental  and  closes  the  mouth 
effectively. 
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The  number  of  scale  rows  varies  between  17  and  19,  though  the 
former  seems  to  be  the  normal  number;  ventrals  between  134  and 
143,  subcaudals  between  23  and  28. 

A  specimen  in  British  Museum,  as  previously  mentioned  (p.  414), 
has  the  outer  prefrontals  fused  with  the  inner  ones. 

Since  the  above  was  written  Doctor  Wall  has  reported  upon  six 
examples  obtained  by  Mr.  Owston’s  collectors  in  Okinawa.  Four 
had  a  sharp  spine  on  the  rostral,  which  was  absent  on  the  other  two. 
The  prefrontals  were  very  irregular.  There  were  four  in  three  speci¬ 
mens,  two  in  one  specimen,  and  three  (2  right,  1  left)  in  two  speci¬ 
mens.  In  all  one  or  both  parietals  were  split  by  a  suture  behind. 
The  scales  were  17  in  mid-body  when  the  vertebral  row  was  enlarged, 
which  was  usually  the  case,  though  often  to  a  variable  degree.  In 
two  specimens  the  scales  were  19,  the  vertebrals  being  divided  into 
three  rows  subequal  to  the  other  dorsals.  Ventrals  numbered  138 
to  143. 

Habitat. — This  species  is  only  known  from  the  “Riu  Kiu  Sea,” 
where  Tashiro  collected  the  gravid  female  in  1SSS,  and  from  Botel 
Tobago  Island,  east  of  the  south  end  of  Formosa.  A  specimen  was 
caught  there  on  the  rocks  at  ebb  tide  by  Mr.  Tsunasuke  Tada,  May 
1897.  Three  specimens  obtained  by  Mr.  A.  Owston’s  collector,  on 
Ishigaki  Island  of  the  Yaeyama  group,  during  the  month  of  May, 
1S99,  are  now  in  the  United  States  National  Museum,  and  two  are  in 
British  Museum,  one  from  Yaeyama  Island  and  one  from  Iriomote. 
Doctor  Wall  now  records  six  specimens  from  Okinawa. 


List  of  specimens  of  Emyrloccphalus  ijimac. 


Museum. 

No. 

Sex  and 
age. 

Locality. 

When 
collected,  j 

l 

By  whom 
collected  or 
from  whom 
received. 

Scale  rows. 

Ventrals. 

Anal. 

90 

d 

73 

3 

3 

O 

m 

1*99.  j 

j 

U.S.N.M-- 

33942 

Male. . . . 

Yaeyama  Islands... 

Apr.-May 

A.  ( ) wston. . . 

19 

139 

2 

28 

Do  ... 

33943  ! 

. .do .... 

. do . 

. do ... . 

' . do . 

19 

138 

2 

28 

Do . 

33944 

Female  . 

. do . 

_ _ do ... . 

. do . 

140 

2 

24 

23 

Do 

36517  1 

Young® 

Female^ 

Riu  Kiu  Seas . 

INKS. 

Tashiro . 

17 

138 

2 

Sci.  Coll. 

. do . 

isss. 

1888. 

17 

139 

2 

23 

Tokyo. 

1897. 

Do . 

la 

Male .... 

Botel  Tobago  Island. 

May 

T.  Tada . 

17 

142 

2 

2S 

Brit.  Mns . . 

1901.  10.  23.  S 

_ do . 

Iriomote  shima . 

Doctor  Wall. 

19 

136 

2 

27 

Do . 

1903.  6.  29. 23 

Female  . 

Yaeyama  Island 

A.  0 wston _ 

19 

134 

9 

a  Type,  p.  416.  *  Description,  p.  414;  figs.  334^337. 
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Genus  D1STEIRA''  Lacepede. 

1803.  Hydrophis  Daudin,  Hist.  Nat.  Kept.,  VII,  p.  372  (part;  not  of  Latreille, 

1802). 

1804.  JHsteira  Lacepede,  Ann.  Mus.  d’llist.  Nat.,  Paris,  IV,  p.  210  (type,  I>. 

dohata). 

1804.  Leiosclasma  Lacepede,  Ann.  Mus.  d’Hist.  Nat.,  Paris,  IV,  p.  210  (type,  L. 
striata). 

1830.  Enhydris  Wagler,  Nat.  Syst.  Ample,  p.  166  (type,  Hydro  phis  eyanocinetus) 
(not  of  Latreille,  1802). 

1834.  Microcephalophis  Lesson,  in  Belanger’s  Voy.  lndes  Orient.,  Rept.  (p.  320); 
Atlas,  Rept.,  pi.  m  (type,  M.  gracilis). 

1842.  Liopala  Gray,  Zool.  Misc.,  p.  60  (type,  Hydras  gracilis  Shaw). 

1842.  Liopola  Gray,  Zool.  Misc.,  p.  60  (err.  typogr.). 

1842.  Aturia  Gray,  Zool.  Misc.,  p.  61  (type,  A.  ornata). 

1548.  Notcrophis  Gistel,  Naturg.  Thierr.,  p.  ix  (substitute  for  Enhydris  Wagler). 

1549.  Chitulia  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  56  (type,  Ch.  inornata). 

1849.  Kerilia  Gray,  Cat.  Sn.  Brit.  Mils.,  p.  57  (type,  K.  jerdonii). 

1852.  Thalassophis  Schmidt,  Able  Naturw.  Ver.  Hamburg,  II,  Pt.  2,  p.  75  (substi¬ 
tute  for  Hydrophis  Daudin). 

1887.  Distira  Cope,  Bull.  U.  S.  Nat.  Mus.  No.  32,  p.  61  (emendation). 

The  large  central  group  of  Ilydrid  snakes,  about  40  species,  has 
been  gathered  into  two  genera  by  Boulenger  according  to  whether  the 
maxillary  teeth  following  the  first  pair  of  poison  fangs  are  grooved 
(Disteira)  or  “solid”  {Microcephalophis^  Hydrophis  Daudin,  1803,  not 
Latreille,  1S02).  Recently  some  doubt  has  been  thrown  on  the 
validity  of  this  separation,  inasmuch  as  Mr.  West,  in  a  typical 
Disteira ,  viz,  D.  eyanocineta,  found  that  “the  first  two  or  three  only 
of  these  teeth  showed  any  indications  of  a  groove.”  b 

Relying,  however,  on  the  division  established  by  Boulenger,  I 
identified  some  of  my  specimens  in  which  no  grooved  teeth  were 
observable  under  a  magnification  of  10  diameters,  as  Microcephalophis 
melanocephalus.c  Three  years  later  some  similar  snakes  came  under 
my  notice,  which,  investigated  by  the  same  means,  showed  distinct 
grooves  in  the  maxillary  teeth,  and  as  their  other  characters  did  not 
correspond  to  those  of  any  other  Disteira,  I  described  them  as  a  new 
species,  D.  orientalist  While  preparing  detailed  descriptions  for  the 
present  work,  however,  I  was  forcibly  struck  by  the  fact  that  in  all 
external  characters  the  two  species  were  absolutely  identical.  Mr. 
West’s  experience  with  D.  eyanocineta  and  other  parallel  cases  with 
various  opisthoglvph  snakes  then  occurred  to  me.  The  specimens  at 
my  command  were  consequently  subjected  to  much  greater  magni¬ 
fications,  with  the  result  that  I  find  all  the  teeth  grooved  in  all  the 
specimens  examined  by  me.  To  see  the  groove  plainly  it  was  often 

a  From  Sis,  double;  dre'/pa,  keel. 
b  Proc.  Zool,  Soe.  London,  1895,  p.  823,  pi.  xlvi,  fig.  S. 
cjourn.  Sci.  ('oil.  Tokyo,  XII,  Pt.  3,  1898,  p.  224. 
d  Proc.  Biol.  Soc.  Washington,  XIV,  1901,  p.  191, 
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necessary  to  use  a  binocular  microscope  magnifying  45  diameters, 
and  to  make  sure  of  the  presence  of  grooves  on  t lie  anterior  face  of 
the  maxillary  teeth  of  Disteira  gracilis  it  was  even  necessary  to  raise 
the  power  to  65  diameters.  From  my  experience  it  is  then  plain  that 
there  is  no  real  difference  between  the  grooved”  and  the  “solid” 
maxillary  teeth  in  these  snakes,  that  it  is  merely  a  question  of  degree. 

Under  these  circumstances  there  seems  to  be  no  other  course  than 
to  unite  the  two  supposed  genera  (and  species!),  the  name  Disteira 
being  available  for  the  thus  consolidated  genus.  The  term  Hydro  pit  is 
must  disappear  from  our  nomenclature,  as  Latreille,  in  1802,  framed 
it  as  a  substitute  pure  and  simple  for  Ihjdrus,  while  Daudin,  in  1803, 
substituting  Pelamis  for  the  latter  reemployed  the  former  for  the 
bulk  of  the  Hvdrid  snakes. 

Within  the  enlarged  genus  the  limits  and  characters  of  the  species 
-offer  some  of  the  most  difficult  problems  to  the  ophiologist.  These 
snakes,  in  many  respects  so  excessively  specialized,  often  show  a 
correspondingly  excessive  amount  of  individual  variation,  and  as 
the  series  available  for  study  is  insignificant  except  in  the  case  of  a 
few  species  the  result  must  of  course  be  in  great  doubt. 

If,  for  instance,  we  take  the  latest  monographic  account  of  these 
snakes,  namely,  Boulenger’s  treatment  of  them  in  the  Catalogue  of 
the  Snakes  in  British  Museum,  by  far  the  ablest  treatise  on  the  genus, 
based  upon  the  largest  material  in  any  collection,  we  find  that  of  22 
species  recognized  by  him  in  the  genus  Hydro  phis  he  had  77  specimens, 
or  an  average  of  3.5  specimens  to  each  species.0  If  we  analyze  this 
material  for  the  variability  of  the  number  of  ventrals  we  come  to  t lie 
result  that  the  range  of  the  ventrals,  that  is,  the  difference  between 
the  greatest  and  smallest  number  of  ventrals — of  the  specimens  of 
each  species  in  British  Museum  is  greater  in  proportion  as  the  series 
of  specimens  examined  increases.  This  is  startlingly  shown  in  the 
following  table: 


Number  of 

Number  of 

,  specimens 
!  in  British 

Range  of 
ventrals. 

Na  me  of  species. 

specimens 
in  British 

Range  of 
ventrals. 

Name  of  species. 

Museum. 

Museum. 

13 

147 

fasciatus. 

4 

40 

Inigrocivctus. 

12 

128 

obscurus. 

\ coronatus . 

10 

74 

grai  ilis. 

3 

35 

clegans. 

8 

24 

cs’rulcsccns. 

2 

36.5 

|  mamillaris.  | 

£  1 

42.5 

|  spiralis. 

\cnvtoris. 

0 

\torquatus. 

_ 

The  only  exception  is  the  series  of  eight  II.  ca  ruh  scens  in  which 
the  range  of  variability  of  the  ventrals  is  unusually  low.  These  speci¬ 
mens  however,  cover  a  relatively  small  geographic  range. 


a  In  no  instance  did  he  have  more  than  five  specimens  from  one  locality. 
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The  27  specimens  of  Ih  melanoce phala  examined  by  me  are  practi¬ 
cally  from  the  same  locality,  and  so  is  the  Miyakoshima  specimen 
recorded  by  Boettger.  Even  the  type  of  t lie  species  collected  by 
Sir.  E.  Belcher  may  well  have  been  picked  up  at  the  same  island.  In 
these  29  specimens  the  range  of  the  ventrals  only  amounts  to  56,  while 
in  the  13  specimens  enumerated  by  Boulenger  as  II.  fasciatus  it 
amounts  to  147.  Ilis  13  specimens,  however,  cover  a  range  from 
Malabar  to  China.  If  we  eliminate  the  two  types  of  Guenther’s 
Hydro  phis  atriccps,  with  364  and  353  ventrals,  respectively,  which 
I  am  inclined  to  refer  to  D.  melanoce  phala ,  the  variation  in  the 
ventrals  is  reduced  to  only  9S. 

The  rational  explanation  seems  to  be  that  the  individual  variation 
in  a  fairly  large  series  from  the  same  locality  is  within  reasonable 
bounds,  and  that  the  so-called  “species”  must  be  broken  up  on 
different  lines  from  those  which  have  been  established  by  Boulenger. 

This  question  is  particularly  important  to  us  in  the  present  connec¬ 
tion,  as  some  of  the  species  which  are  reported  from  the  waters  adja¬ 
cent  to  the  region  here  treated  of  are  very  closely  related,  their 
differences  consisting  mostly  in  slight  gaps  between  their  scale 
formulas.  The  three  species  alluded  to  agree  in  having  a  very  small 
head  and  a  long  body  very  slender  anteriorly.  As  a  rule  they  have  a 
single  large  anterior  temporal,  and  two  pairs  of  small  chin-shields  in 
contact. 

Carefully  noting  what  is  said  in  the  following  under  the  discussion 
of  each  species  the  various  forms  treated  of  may  be  distinguished  by 
the  following: 


KEY  TO  THE  SPECIES  OF  1HSTEIRA  IN  CHINESE  a  AND  JAPANESE  WATERS. 

a1  Frontal  shield  longer  than  broad. 
bl  Veil t ra Is  more  than  295. 
c1  A  single  anterior  temporal  (normally). 

dl  Scale  rows  around  the  neck  more*  than  23  (25-33). 
el  Scale  rows  around  body  38,  or  less  (38-32 ) ;  ventrals  less  than  371  (301-370). 

D.  m clunocc phala,  p.  421. 

c2  Scale  rows  around  body  40,  or  more  (40-50);  ventrals  more  than  399 

(400-500) . [D.fasciata]  p.  427. 

(P  Scab*  rows  around  neck  less  than  23  (19-21) . [If.  gracilis]  p.  427. 

c2  Two  anterior  temporals . />.  cyonoeincta ,  p.  428. 

b2  Ventrals  less  than  295  . I >.  godeffroyi ,  p.  430. 

a 2  Frontal  shield  as  broad  as  long . [D.  vipfrinajp.  134. 

a  The  six  snakes  mentioned  by  Peters  (Mon.  Her.  Berlin  Akad.  Wiss.,  1872.  p.  859) 
under  the  name  of  Hydro phis  diadrnm  Guenther,  from  the  coast  of  China  end  Siam 
(Berlin  Mus.  Nos.  4428,  7428  and  4747)  can  scarcely  belong  to  that  species,  if  it  is 
identical  with  If.  obsntnt,  for  which  Boulenger  gives  the  following  scale  formula: 
Seales  around  neck.  33-40;  around  body,  40-50;  ventrals,  310-438.  Peters’s  speci¬ 
mens  have  31-33  neck  scales,  37-40  body  scales,  and  the  one  specimen  of  which  tin1 
ventrals  were  given  has  290.  This  scale  formula  does  not  agree  with  any  of  the 
species  as  diagnosed  by  Boulenger. 


U.  S.  NATIONAL  MUSEUM 


BULLETIN  NO.  58  PL.  XXIII 
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DISTEIRA  M ELANOCEPH ALA  «  (Gray). 

Plate*  XXI II. 

1 8-41).  Hydro  phis  subUrris ,  var.  mclunovc  phala  Guay,  ('at.  ttn.  Brit.  Mils.,  p.  53 
(part:  type-locality,  “ Indian  Ocean;”  type*  in  P>rit.  Mus. ;  Sir  E.  Belcher, 
collector). 

1  S<>4  ?  Hydrophis  atriceps  Guenther,  Rept.  Brit.  India,  p.  371,  pi.  xxv,  figs.  II1 
(type-locality,  Siam;  tvp<*s  in  Brit.  Mus.). 

1895.  Hydrophis  fasciatns  Boettger,  Offenbach.  V<*r.  Naturk.  33-30  Ber.,  1895, 
p.  Ill  (Miyakoshima,  Riu  Kiu);  Kat.  Sold.  Mus.  Senckenberg.,  1898. 
]).  113  (Miyakoshima)  (not  of  Schneiele*r). 

1890.  Hydrophis  vtrlanocephalus  Boulenger,  Oat.  Sn.  Brit.  Mils.,  Ill,  j>.  283, 
pi.  xv  b  (Indian  Ocean;  type). — Wall,  Proe.  Ze>ol.  Sue.  London,  1903, 
pp.  95,  101  (  Lex.)  Olioos”);  1905,  II,  p.  516  (lshigaki;  Iriemnite).-  -  Micro- 
cep  halo  phis  melanocephalus  Stejneger,  Journ.  Sci.  Cedi.  Tokyo,  XII. 
Ft.  3,  1898,  p.  224  (Pescadores  Ils.). 

1901.  Disteira  orientalis  Stejneger,  Proc.  Bie>l.  Soc.  Washington,  XIV,  Dec.  12, 
1901,  p.  191  (type-locality,  Okinawa  shima;  type  No.  29.  Impe*r.  Mils., 
Tokyo). 

1903.  Distira  subcincta  Wall,  Proc.  Zool.  Sen*.  London,  1903,  p.  95  (part:  “  Japan, 
Le>o  CIioos;”  ne>t.  of  Gray). 

The  line  drawn  between  t his  and  the  following  species,  I).  fasciata , 
viz,  at  the  B70-3!)!)th  scale  rows,  is  possibly  an  arbitrary  one,  but  1  am 
inclined  to  believe  that  in  this  way  we  obtain  better  results  and  come 
nearer  the  truth.  It  is  not  certain,  however,  that  other  characters 
coincide  with  such  a  division,  and  possibly  it  might  be  better  to  sepa¬ 
rate  the  two  forms  according  to  the  scale  rows  around  the  body,  but 
the  records  are  very  defective  on  this  point.  On  the  other  hand,  there 
may  even  be  three  forms,  one  more  or  less  confined  to  the  coasts  of 
India  and  the  Bay  of  Bengal,  with  the  maximum  average  of  ventrais 
and  body  scales;  another  intermediate  form  from  the  Malay  island 
world  and  adjacent  coasts  of  the  mainland,  and  a  third,  with  a  more 
eastern  habitat,  including  the  China  Seas,  having  the  minimum  num¬ 
ber  of  ventrais  and  scales. c 

“From  ue Acts,  black;  KEepaXi),  head. 

b  Reproduced  in  this  work  on  Plate  XXIII. 

c  Then*  is  a  very  serious  obstacle  to  the  defining  of  these  forms  from  the  records,  viz, 
the  difficulty  in  counting  the  scales  and  scutes  of  these  snakes  exactly.  In  the  records 
we  find  the  most  divergent  figures  for  the  same  specimens.  Thus  among  the  snakes 
included  by  Boulenger  in  this  species,  British  Museum  Nos.  «,  (/,  and  e  seem  to  be  three 
of  tin*  four  specimens  mentioned  by  Guenther  (Rept.  Brit.  India,  p.  371)  as  11.  hndsayi. 
These  four  he  gives  as  having,  respectively,  345,  390,  424,  and  449  ventrais,  while 
Boulenger’s  count  is  402,  412,  and  452.  Guenther  states  that  tin*  number  of  ventrais  of 
the  type  of  his  II.  atriceps  is  376;  Boulenger  counts  364.  Guenther  describes  Gray’s 
II.  ocellata  as  having  296-334  ventrais,  mentioning  three  specimens,  one  of  these  the 
type;  according  to  Boulenger  (p.  291),  these  three  specimens  (including  the  type)  have 
274,  275,  and  290  ventrais;  Guenther  examined  four  II.  ornata ,  among  which  the  type 
and  that  of  II.  inornata  and  gives  the  ventrais  of  the  species  as  252-260;  according  to 
Boulenger  the  ventrais  of  the  two  types  mentioned  are  232  and  240. 
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The  case  would  perhaps  be  less  complicated  if  we  knew  all  the  data 
relating  to  the  types  of  Guenther’s  II.  atriceps.  They  seem  to  have  a 
sufficiently  low  number  of  ventrals  to  be  included  within  I).  mclano- 
cephala,  but  1  can  find  no  details  relating  to  the  number  of  scales  round 
the  body.  Guenther  gives  the  number  of  scales  around  the  neck  as  2G 
and  28,  respectively,  consequently  well  within  the  limits  oil),  melano¬ 
cephala ,  and  I  have  consequently  referred  them,  provisionally  at  least, 
to  the  latter  rather  than  to  J).  fa  stria  fa . 


331) 


Boettgcr’s  II.  fascia- 
tus,  from  11  Miyakoshi- 
ma,”  with  27  scales 
round  the  neck,  38 
round  the  body,  and  355 
ventrals,  is  clearly  iden¬ 
tical  with  the  twenty- 
one  specimens  from  the 
same  locality  now  be¬ 
fore  me. 

With  regard  to  my 
I)  i ste  i  r a  ori en fa l is , 

which  was  based  upon 
specimens  with  poste¬ 
rior  maxillary  teeth 
plainly  showing  grooves 
under  a  low  magnification,  and  consequently  believed  then  to  belong 
to  a  different  genus,  see  remarks  above  under  the  genus  (p.  418). 

Description  (figs.  33s  347).  Adult  female ;  U.S.N.M.  Xo.  33945; 
Ishigaki  shima,  Yaeyama  group,  Riu  Kill  archipelago;  April-May, 


Vi 


Figs.  33S-340 Disteira  melanocephala.  2  x  nat.  size.  338, 
TOP  OF  HEAD;  339,  SIDE  OF  HEAD;  340,  ROSTRAL.  No.  4,  SCI. 
Coll.  Tokyo. 


Figs.  341-344.  Disteira  melanocephala.  2  X  nat.  size.  341,  top  of  head;  342,  side  of  head; 
343,  UNDERSIDE  OF  HEAD.  2§  X  NAT.  SIZE.  344,  ROSTRAL.  No.  A40,  UlGII  SCHOOL,  KUMAMOTO 


1800 ;  A.  O wist <m  collection.  Rostral  much  wider  than  high,  well 
visible  from  above;  nasals  very  long,  the  suture  between  them  t  wice  as 
long  as  that  between  the  prefrontals;  the  semicircular  valvular  nostril 
situated  near  the  outer  posterior  corner  of  the  nasal;  frontal  hexag- 
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346 


onal,  slightly  longer  than  its  distance  from  rostral,  shorter  than 
parietals,  half  as  wide  as  long,  wider  than  supraoculars;  parietals  as 
long  as  frontal  and  prefront als  together;  noloreal;  one  preocular;  one 
post  ocular;  one  large  anterior  temporal;  7  supralabials,  second  in  con¬ 
tact  with  prefrontal,  third  and  fourth  entering  eye,  sixth  very  small; 
3  lower  labials  in  contact  with  anterior  chin-shields;  posterior  chin- 
shields  nearly  as  large  as  anterior,  separated  bv  a  small  scale;  25  rows 
of  smooth,  imbricate  scales 
round  the  neck,  35  rows 
round  the  middle  of  the 
body,  the  scales  on  the  body 
being  imbricate  and  pro¬ 
vided  with  a  short  keel 
which  reaches  neither  base 
nor  tip  of  scale;  about  340 
ventrals  which  often  are  so 
reduced  as  to  be  distin¬ 
guished  with  difficulty  from 
the  scales,  each  ventral  with  two  incomplete  keels;  anal  divided,  with 
an  elongated  smaller  shield  on  each  side;  40  subcaudals;  terminal  scale 
of  tail  small,  only  differentiated  on.  one  side.  Color  (in  alcohol) 
above  cinereous,  white  below,  with  50  blackish  rings  round  the  body 
and  5  on  the  tail;  head  black  with  superciliary  region  and  snout 
irregularly  pale,  the  posterior  supralabials  being  likewise  light  colored 
with  a  brownish  tinge. 

Dimensions. 


Figs.  345-347.— Disteira  melanocephala.  nat.  size. 
345,  top  of  head;  346,  side  of  head;  347,  underside 
of  head.  No.  14,  1m per.  Mus.  Tokyo. 


Hea  l  very  small;  neck  and  anterior  part  of  body  very  slender,  increasing  in  thick¬ 
ness  backward,  the  greatest  height  of  the  body  being  nearly  4  times  the  diameter  of 


the  neck.  mm. 

Total  length .  .  1,  125 

Snout  to  vent . 1,027 

Vent  to  tip  of  tail . 9S 

Width  of  head .  15 

Diameter  of  neck . . .  11 

Greatest  height  of  body . .  42 

Greatest  height  of  tail .  20 


The  male  is  relatively  much  slenderer  posteriorly. 

Adult  male;  Imperial  Museum,  Ueno  Park,  Tokyo,  No.  29;  Oki¬ 
nawa  shima,  Riu  Kiu  Archipelago  (figs.  34S-350).  Rostral  nearly  as 
high  as  broad,  somewhat  projecting,  the  portion  visible  from  above 
longer  than  interp  re  frontal  suture;  nasals  long,  the  suture  between 
them  twice  as  long  as  the  one  between  the  prefrontals,  nostrils  semi¬ 
lunar  close  to  the  outer  posterior  angle;  frontal  long  and  narrow,  the 
length  equaling  distance  from  tip  of  snout  and  length  of  parietals,  the 
width  at  the  middle  equaling  that  of  the  supraoculars;  parietals  long, 
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the  suture  between  them  slightly  longer  than  internasal  suture;  no 
loreal;  one  preocular;  one  post  ocular;  one  anterior  temporal;  7  supra- 
labials,  sixth  smallest,  second  largest,  broadly  in  contact  with  pre¬ 
frontal  third  and  fourth  entering  eye;  3  lower  labials  in  contact  with 
anterior  chin-shields  which  are  somewhat  shorter  than  the  posterior, 
the  latter  broadly  in  contact  anteriorly;  25  rows  of  smooth  scales  on 
the  neck,  33  shortly  keeled  or  tuberculated  ones  on  the  middle  of 
body;  323  bicarinate  ventrals,  often  scarcely  differentiated;  4  sub- 
equal,  elongate  anals  in  a  line-  43  subeaudals;  terminal  scales  of  tail 

349 


350 


Figs.  34,k  350.— Disteira  melanocephala.  nat.  size.  34.8,  side  of  head;  349,  soutellation  at 

MIDDLE  OF  BODY  (f  X  NAT.  SIZE);  350,  SIDE  <>F  TAIL.  No.  24,  IMPER.  MUS.  TOKYO. 

but  slightly  differentiated.  Color  (in  alcohol)  very  pale  yellow,  more 
oehraeeous  on  back,  with  50  blackish  rings  on  back,  six  on  tail,  wider 
on  the  back  and  belly  and  confluent  on  the  anterior  third  of  the  latter 
into  a  black  ventral  band,  the  dark  rings  narrower  than  the  pale  inter¬ 
spaces;  head  blackish  with  an  irregular  yellow  spot  on  most  of  the 
shields,  except  posterior  supralabials;  lower  labials,  chin,  and  throat 
blackish;  tip  of  tail  black. 

r 

I  >i  in  fusions. 


Head  small;  neck  and  body  slender,  especially  anteriorly.  mm. 

Total  length . . . . *. .  1,080 

Snout  to  vent .  085 

Vent  to  tip  of  tail .  05 

Width  of  head .  8 

Diameter  of  neck .  7 

Greatest  height  of  body .  27 

Greatest  height  of  tail .  21 


The  young  resemble  the  adults  except  that  the  black  color  is  more 
extended,  so  that  the  coloration  of  the  snake  may  be  described  as 
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black  with  narrow  whitish  rings  which  are  mostly  interrupted  on  the 
underside,  the  whole  lower  neck  and  a  more  or  less  complete  longi¬ 
tudinal  band  on  the  ventrals  being  black;  head  entirely  black  with  a 
whitish  postocular  band  and  a  pale  spot  on  each  of  the  prefront als; 
tail  black  with  a  few  lateral,  vertical,  white  bars  or  spots. 

Variation-  The  extreme  specialization  of  these  snakes  is  accom¬ 
panied  bv  a  correspondingly  great  variability.  Thus  the  reduced 
ventrals  are  so  irregular  and  so  often  subdivided  to  the  size  of  the 
adjacent-  scales  that  their  number  in  a  large  series  shows  an  excessive 
range,  a  feature  alluded  to  above  under  the  preliminary  discussion  of 
the  species  (p.  420).  The  head  shields  also  show  considerable  varia¬ 
tion,  though  to  a  less  degree.  The  supralabials  are  7,  as  a  rule,  but  8 
are  occasionally  found,  and  6  very  seldom;  three  of  them  may  enter 
the  eye;  two  postoculars  occur,  but  one  is  the  normal  number;  pos¬ 
terior  chin-shields  in  contact  as  a  rule,  but  occasionally  separated  by 
a  scale.  The  most  notable  variation,  however,  is  the  occasional, 
though  rare,  presence  of  two  anterior  temporals,  because  the  scale 
formula  of  such  specimens  reads  like  that  of  D.  cyanocincta ,  in  which 
two  anterior  temporals  is  the  rule.  The  arrangement,  however,  is 
different,  for  while  in  the  former  the  two  anterior  temporals  are  pro¬ 
duced  by  the  horizontal  division  of  the  larger  temporal  located  above 
the  very  small  sixth  supralabial,  in  the  latter  it  is  caused  by  the  hor¬ 
izontal  division  of  the  fifth  supralabial.  In  the  former  case  we  have 
the  very  small  sixth  supralabial  between  the  much  larger  fifth  and 
seventh,  while  in  the  latter  the  three  are  subequal  or  the  sixth  inter¬ 
mediate  in  size  between  the  other  two. 

In  the  Pescadores  Island  specimens  the  small  sixth  supralabial  on 
the  left  side  is  abnormally  fused  with  the  fifth,  as  shown  in  fig.  339; 
but  on  the  other  side  it  is  normal. 

Habitat. — The  locality  whence  came  the  type  of  this  species  is 
given  as  “Indian  Ocean,”  but  as  it  is  one  of  specimens  brought  home 
by  Sir  E.  Belcher,  this  probably  means  only  that  it  was  obtained 
during  his  cruises  in  the  “Samarang”  in  which  case  it  is  just  as  likely 
to  have  been  collected  in  the  China  Sea  or  even  in  the  waters  about 
the  Ri\i  Ivius,  where  it  is  evidently  a  common  snake,  as  I  have  exam¬ 
ined  24  specimens  from  the  southern  group  (Saki  shim  a),  one  from 
Okinawa,  and  one  from  the  Pescadores  in  the  Formosa  Channel. 
Here  also  belongs  the  Il.  fasciatus  recorded  by  Boettger  from  “Miyako- 
shima.”  Finally  there  is  the  specimen  in  the  Rijksmuseum  in  Lei¬ 
den  (No.  1483).  It  is  labeled  “  Hydro  phis  striatus,  von  Siebold, 
Japan.”  However,  it  is  not  the  specimen  figured  under  that  name 
in  Fauna  Japonica  (Ophid.,  pi.  vii),  but  most  probably  the  specimen 
referred  to  in  the  text  (p.  89)  as  “harpoime  pres  des  lies  Lioukiou  au 
27me  degr6  de  lat.  bor,”  apparently  the  only  specimen  collected  by 
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von  Siebold.a  It  would  therefore  almost  appear  as  if  this  species  were 
confined  to  the  neighborhood  of  the  Riu  Kiu  Islands. 

List  of  specimens  of  Distcira  melanoccphala. 


Museum. 


No. 


Sex  and  ! 
age. 


Locality. 


When  col¬ 
lected. 


By  whom  col¬ 
lected  or  from 
whom  received. 


U.S.N.M . .  33945 


Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 


Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Do . 

Kumamoto  .. 
Senckenberg.. 
Brit.  Mus _ 


33946 

33947 

33948 

33949 

33950 

33951 

33952 

33953 

33954 

33955 
33956 ! 

33957 

33958 

33959 

33960 

33961 

33962 

33963 
A  40 


Female « |  tshigaki  shim; 
Kiuku. 

Male . do. 

1 . do. 


.  .do _ 

Female  . 
Male.... 

.  .do _ 

Female  . 

.  .do _ 

Male..'.. 
Female  . 
Young. . 

.  .do _ 

..do.... 

.  .do _ 

Male. . . . 
Female  . 
Male.... 
Female  . 
Male.... 
Young  b 
(«) 

Female 


. 

Sci.  Coll., 

4  Male  /.. 

Tokyo. 

Imp.  Mus., 

14  Female  o\ 

Tokyo. 

Do . 

29  Male*... 

Hamburg. . . . 

2574a . 

Do . 

25745 . 

Leiden . 

1483  . . 

_ I  1 

a  Description,  p.  429. 

. do... 

_ _ do. . . 

. do. . . 

. do. . . 

. do. . . 

. do... 

. do... 

. do. .. 

. do... 

. do... 

. do. . . 

. do... 

. do. . . 

. do... 

. do... 

. do. . . 

. do..  . 

Miyakoshima 
‘'Indian.  Ocean’ 
Iriomote  shima. 
Pescadores  Is¬ 
lands. 


1899. 

Vpr.-May. 


.do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do. . . 
. do . . . 
.do. . . 
.do. . . 
.do. . . 
.do... 
.do. . . 
.do... 
.do... 
.do. . . 
.do.  1. . 

1891 


A.  <  >wsl on _  25  35  340 !  40 


1897 


.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 

.do . 


27 


29 


Feb. 


B.  Schmacker 
Sir  E.  Belcher. 
Doctor  Wall. . 
T.  Tada . 


323  35 

318,  48 
328  42 

314  42 

3151  44 

322  43 

345i  40 


313 
345 
336 
331 
32' 

339 
357  45 

311  35 

317  47 

356  37 

353  49 


Okinawa  shima, . 

Riu  Kiu. 

1897. 

Iriomote  shima,  |  Mar.  13 
Riu  Kill. 

_ do . 

“Japan” _ 


.do. 


23  34..... 


b  Figs.  341-344. 
c  Boettger,  p.  111. 


d  Type. 

f  Boulenger,  MS.  cat. 
/  Figs.  338-340. 


g  Figs.  345-347. 
h  Type  of  D.  orientalis. 
p.  423;  figs.  348-349. 


40 
39 

43  7-8 

44  7-8 
42 
44  7-8 

8 


35  330  39 


25  33  323  43 


von  Siebold. ..!  25  35  341  51 

|  I 


Description, 


a  The  specimen  in  question  (No.  1483)  was  examined  by  me  in  1898;  for  the  per¬ 
mission  to  do  so  thanks  are  due  to  the  director,  Doctor  Jentink.  It  was  labeled  as 
stated  above,  and  the  count  of  ventrals  and  subcaudals  gave  respectively  341  and  51 
scutes.  These  figures,  however,  agree  only  with  the  third  specimen  mentioned  by  Schle- 
gel  (Phys.  Serp.,  II,  p.  504),  who  states  that  this  is  the  one  collected  by  Buerger. 
Whatever  error  may  have  crept  in,  there  can  be  but  little  doubt  that  the  specimen 
wa9  collected  practically  in  the  same  waters  as  the  others. 


HERPETOLOGY  OF  JAPAN. 


427 


[DISTEIRA  FASCIATA «  (Schneider).] 

1799.  Hydras fasciolas  Schneider,  Hist.  Ampli.  1 .  p.  240  (type-locality,  unknown; 
types  in  Berlin  Mils.,  Nos.  2836-2837). —  Disldra  fasciola  Fitzinger,  Neue 
Class.  Kept.,  1829,  p.  55  (India).-  Hydro  phis  fascial  us  Peters,  Mon.  Her. 
Berlin  Akad.  Wiss.,  1872,  p.  849,  pi.  i,  tig.  1  (types,  description).- — Bou- 
lenoeu,  Cat.  Snakes  Brit.  Mus.,  Ill,  189G,  p.  281  (coasts  of  India  to  China 
and  New  Guinea). 

1837.  Hydro  phis  gracilis  Sciilegel,  Phys.  Serp.,  II,  p.  507  (part:  Padang, 
Sumatra)  (not  Hydras  gracilis  Shaw,  IS02). —  .Tan,  Icon.  Ophid., livr.  11, 
1872,  pi.  iv,  fig.  2  (Java). 

1842.  Aluria  lindsayi  Gray,  Zool.  Misc.  (p.  61)  (type-locality,  China;  type  in  Brit. 
Mus.;  \Y.  Lindsay,  coll.). 

1804.  Hydro  phis  chloris  G  uenther,  Kept.  Brit.  India,  p.  370  (not  H.  clods  Daudin, 
1803)  (Madras;  Pinang). 

For  the  characters  supposed  to  separate  this  species  see  t lie  “key” 
(p.  420)  and  the  discussion  under  the  foregoing*  species  (p.  421).  In 
view  of  the  statements  there  made  a  detailed  description  is  deemed 
superfluous. 

Habitat. — Boettger  lias  recorded  Hydro  phis  fasciatus  from  Miyako- 
shima,  but  I  have  given  my  reasons  elsewhere  (p.  422)  for  referring 
this  specimen  to  D.  melanocepliala.  Under  these  circumstances  this 
species  has  no  standing  in  the  Japanese  fauna,  but  I  have  included 
its  synonymy  here  because  of  the  uncertainty  of  the  status  of  this  and 
allied  forms. 

As  generally  understood,  D,  fasciata  has  a  wide  distribution  from  the  - 
coasts  of  India  to  the  Philippines. 

"[DISTEIRA  GRACILIS  b  (Shaw).] 

1802.  Hydras  gracilis  Shaw,  Gen.  Zool.,  Ill,  Pi.  2,  p.  5G0  (type-locality  not  given). — 
Disldra  gracilis  Fitzixger,  Neue  Classif.  Kept.,  1826,  p.  55  (India). — 
Microcephalophis  gracilis  Lesson,  in  Belanger’s  Voy.  I  nil.  Orient.,  Kept, 
(p.  321),  Atlas,  Kept.,  1834,  pi.  m  (Bay  of  Bengal). — Hydrophis  gracilis 
Guenther,  Kept.  Krit.  India,  1SG4,  p.  373  (Madras). — Boulenger,  Cat. 
Sn.  Brit.  Mus.,  Ill,  189G,  p.  280  (Persia  to  Malay  Archipelago). — Hydro- 
phis  (Microcephalophis)  gracilis  Boettger,  Offenbach.  Ver.  Naturk. 
26-28  Bit.,  1888,  p.  90  (Hainan). 

1827.  Hydrophis kadell-nagarn Boie,  Isis,  1827,  p.  554  (based  on  Russell’s  Ind.  Serp., 
II,  pi.  xm). 

1852.  Thalassophis  microcephala  Schmidt,  Abh.  Naturw.  Ver.  Hamburg,  II,  Pt.  2, 
1852,  p.  78,  pi.  ii  (type-locality,  Java;  types  in  Hamburg  Mus.). — Hydrophis 
microcephalus  Dumeril  and  Bibron,  Erpet.  Gen.,  VII,  Pt.  2,  1854,  p.  135G 
(Pondichery). — Hydrophis  microcephala  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  52  (Java). 

1856.  Hydrophis  leprogaster  Dumeril  and  Bibron,  in  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  53  (substitute  for  Th,  microcephala;  type-locality, 
Pondichery;  type  in  Paris  Mus.). 

The  differentiating  characters  of  this  species  being  chiefly  those  of 
proportion  and  scale  formula,  a  detailed  description  is  not  necessary 


a  Signifying  banded. 
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in  the  present  connection.  The  essential  points  may  he  gathered 
from  the  ‘‘key”  (p.  420).  , 

Habitat.  -The  slender  sea  snake  has  a  wide  distribution  from  the 
Gulf  of  Omar,  between  Arabia  and  Persia,  to  the  Malay  Archipelago 
and  the  South  China  Sea. 

Tt  has  been  recorded  as  far  north  as  the  island  of  Hainan  and 
Macao,  but  not  yet  from  Japanese  waters.  It  is  included  hen  how¬ 
ever,  to  help  identification  in  case  its  range  extends  that  far. 

DISTEIRA  CYANOCINCTA  ft  (Daudin). 

1S03.  Hydro  phis  cyanocinct  us  Daudin,  Hist.  Nat.  Kept.,  VII,  p.  383  (type-local¬ 
ity,  Bengal;  based  on  Russell’#  I  ml.  Serp.,  II,  pi.  in).-  Boettger,  Offen¬ 
bach.  Yer.  Xaturk.  20-28  Her.,  1888,  p.  88  (Hainan).-  flydrophis  cyano- 
cincta  Hilgendorff,  Mitth.  Deutsch.  Ges.  Ost-Asiens  1,  heft  10,  July, 
1876,  ]>.  31. — Distira  cyanocincta  Boulenger,  Fauna  Brit.  India,  Kept., 
1890,  p.  410;  Cat.  Sn.  Brit.  Mus.,  Ill,  1890,  p.  294  (Persian  Gulf  to  Japan; 
Formosa). — West,  Proe.  Zool.  Soc.  Lund.,  1895,  p.  823,  pi.  lxvi,  figs.  1, 
S,  17  (poison  gland;  maxilla). — Wall,  Proe.  Zool.  Soe.  London,  1903,  pp. 
90, 101  (Hongkong). 

1804.  Lewselasma  striata  Lacepede,  Ann.  Mus.  d’Hist.  Nat.,  Paris,  IV,  p.  210,  pi. 
lvi i ,  fig.  1  (type-locality,  ‘‘Nouvelle  Ilollande”).- —  Hydropins  striata 
Sen  leg  el,  Phys.  Serp.,  II,  1837,  ]).  502,  pi.  xvui,  tigs.  4-5  (Japan  Seas); 
Fauna  Japon.,  Kept.,  1837,  p.  89  (part),  Oph.  et  Saur.,  pi.  vn  (Japan 
Seas). — Okada,  Cat.  Vert.  Japan,  1891,  p.  09  (Okinawa  Sea). 

1S17.  Hydro  phis  chittal  Rafinesque,  Amer.  Month.  Mag.,  I,  p.  432  (India;  based 
on  Russell). 

1849.  Hydrophis  snbannulata  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  54  ( type-locality, 
India). 

1849.  Hydrophis  aspera  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  55  (type-locality,  Singapore; 
type  in  Brit.  Mus.). 

1S59.  Hydrophis  uestermani  Jan,  Rev.  Mag.  Zool.,  1859,  p.  — ;  author’s  separate, 
]>.  20,  pi.  e  (type-locality,  Indian  Ocean;  type  in  Mus.  Milano). 

1803.  Hydrophis  icestcrmanni  Jan,  Elenco  Sist.  OfhL,  p.  Ill  (emendation);  Icon. 
Ophid.,  livr.  39,  1872,  pi.  v,  fig.  1  (type). 

1S70.  Hydrophis  trachyceps  Theobald,  Cat.  Kept.  (p.  70). 

1871.  Hydrophis  crassicollis  Anderson,  Journ.  Asiat.  Soe.  Bengal,  XL,  1S71, 
(p.  19). 

1887.  Hydrophis  taprohanica  IIaly,  Tapmbanian,  II,  (p.  107). 

1887.  Hydrophis  phipsoni  Murray,  Journ.  Bombay  Nat.  Hist.  Soe.,  II,  (p.  32, 
1>1.  -)• 

Description . — Adult  female ;  1T.S.N.M.  No.  33931;  Inatori,  Idzu, 
Hondo,  Japan;  December  22,  1903;  A.  Owston  collection  (fig.  351). 
Rostral  nearly  as  high  as  broad,  the  portion  visible  from  above  about 
as  long  as  interprefrontal  suture;  nasals  large,  the  suture  between 
them  twice  as  long  as  that  between  prefrontals;  nostril  in  outer 
posterior  corner  of  nasal;  prefrontals  not  larger  than  supraoculars 
with  which  they  are  broadly  in  contact;  frontal  long,  longer  than  its 
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distance  from  rostral,  but  shorter  than  that  from  tip  of  snout,  slightly 
broader  than  supraoculars;  parietals  longer  than  frontal,  the  inter¬ 
parietal  suture  equaling  the  distance  of  frontal  from  rostral;  no 
loreal;  one  preocular;  eye  small,  not  larger  than  preocular;  two 
postoculars;  two  anterior  oblique  temporals,  the  lower  one  being  the 
upper  eut-olf  portion  of  fifth  (sixth  on  right  side)  supralabial ;  7 
supralabials  on  left  side,  S  on  right,  second 
largest,  fifth,  sixth,  and  seventh  (sixth,  sev¬ 
enth,  and  eighth  on  right  side),  very  low, 
subequal,  third  and  fourth  (third  and  fifth 
on  right  side,  the  interpolated  fourth  not 
reaching  the  orbit)  entering  eye;  3  lower  FlG.351_DlSTEIRA  (VANOrINrTA. 
labials  in  contact  wit  h  anterior  chin-shields  ij  x  times  nat.  size,  side  view 
which  equal  the  posterior  pair,  the  latter  m 

contact  throughout;  33  rows  of  scales  on  neck,  41  on  middle  of  body, 
the  latter  with  a  bituberculate  keel;  329  ventrals  which  are  nearly 
smooth;  four  elongate,  subequal  anals;  38  subcaudals;  tip  of  tail 
with  a  slightly  enlarged  scale.  Color  (in  alcohol)  pale  yellowish, 
back  suffused  with  gray,  the  skin  between  scales  black;  53  dark  gray 
crossbands,  broadest  and  darkest,  nearly  black,  on  hack,  5  on  tail; 
top  of  head  olive  gray  fading  into  a  paler  tint  on  labials  and  throat. 

Dimension*. 


Head  small,  necl:  fully  as  wide,  body  very  elongate,  its  greatest  height  not  far 
from  the  vent,  posteriorly  considerably  compressed. 


nun. 

Total  length .  1,290 

Snout  to  vent .  1,  KSO 

Vent  to  tip  of  tail . - .  110 

Width  of  head .  14 

Diameter  of  neck .  15 

Greatest  height  of  body .  40 

Greatest  height  of  tail . . . . . . .  .  24 


The  male  is  less  elevated  behind  and  the  scales  and  ventrals  strongly 
tuberculate. 

Ya nation. — Of  the  head  shields  probably  the  supralabials  are  sub¬ 
ject  to  the  greatest  variation,  7  being  the  normal,  while  the  eighth  may 
be  interpolated  at  various  points  and  thus  make  the  formula  appear 
more  unstable  than  it  really  is.  The  arrangement  of  the  anterior 
temporals  is  characteristic;  the  difference  from  that  of  D.  melanocepltala 
was  pointed  out  under  the  latter  species.  The  coloration  is  rather 
variable  inasmuch  as  occasionally  specimens  have  been  found  having 
the  upper  surface  uniformly  dark  without  cross-hands  or  rings,  while 
on  the  other  hand  individuals  having  a  black  longitudinal  hand  along 
the  underside  uniting  the  dark  rings  are  common. 

Habitat.  -This  is  one  of  the  most  widely  distributed  and  commonest 
of  the  sea  snakes,  extending  as  it  does  from  the  mouth  of  the  Euphrates 
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in  the  Persian  Gulf  and  Maskat  in  Arabia,  to  Japan  and,  according  to 
Peters,  even  to  the  Kingsmill  Islands  (Gilbert  Archipelago)  in  the  east. 

Whether  the  specimen  figured  in  Fauna  Japoniea  (Plate  VII)  be  the 
one  collected  b}T  von  Siebold  or  by  Buerger  (see  p.  426  under  D.  melano- 
cephala)  there  can  be  but  little  doubt  that  it  was  taken  in  Japanese 
or  rather  in  Riu  Kiu an  waters.  That  it  is  rather  common  around 


Formosa  seems  proven  by  five  specimens  in  British  Museum  collected 
by  S win  hoe. 

Stray  specimens  may  occasionally  drift  far  enough  north  to  be 
taken  in  Japan  proper  as  is  shown  by  the  specimen  in  the  U.  S.  Na¬ 
tional  Museum  which  was  taken  off  Inatori,  Idzu,  on  December  22, 
1903. 

List  of  specimens  of  I >ist rim  cyanoi  invta. 


Museum. 

i 

1  No.  ! 

f 

Sex  and 
age.  | 

Locality. 

When 

I  col¬ 
lected. 

By  whom  col- 
!  lected  or  from 
whom  re¬ 
ceived. 

Scale  rows  on  ne< 

Tcale  rows  on  b< 

Vent  ra  Is. 

5 

CO 

1903. 

D.S.N.M  .  . 

33931 

Female «  Inatori,  Idzu, 

Dec.  22 

A.  Owston. . . 

33 

41  329 

1  38 

Hondo. 

Brit.  Mus . . 

Ag 

Female  h  Formosa . 

R.  Swinhoe.. 

Do 

Ah 

Young 

do . 

. do . 

....  308 

Do . 

Ai 

_ doA .. . 

. do . 

....  305 

Do . 

Ak 

_ <lo.ft.J-. 

...do . 

. do . 

....  303 

Do . 

Ch 

Female  c  .  . 

...do . 

_ do . 

....  330 

a  Description,  p.  428. 


l>  Boulengor,  Cut.  Ill,  p.  295. 


c  Houlcuger,  Cut.  ill,  p.  298. 


DISTEIRA  GODEFFROYI  «  (Peters). 

1872.  Hydro  phis  godeffroyi  Peters,  Mon.  Per.  .Berlin  Akad.  Wiss.,  1872,  p.  850, 
pi.  i,  fig.  3  (type-locality,  Kingsmill  Islands;  types  in  Berlin  Mus.).- — 
Dist.ira  godeffroyi  Boulexoer,  Cat.  Snakes  Brit.  Mas.,  Ill,  1800,  p.  291 
(2  specimens  Brit.  Mus.,  loc.  unknown). 

1903.  Distira  ornata  Wall,  Proc.  Zool.  Soc.  London,  1903,  pp.  95,  101  (“Loo 
Clioos”)  (not  of  Gray,  1842);  1905,  II,  p.  517  (Okinawa). 

Four  specimens  from  Ishigaki  shima  I  refer  to  D.  godeffroyi  with 
considerable  hesitation.* * * * 6  They  have  the  maxillary  teeth  following 
the  poison  fang  distinctly  grooved,  and  no  doubt  they  are  properly 
located  among  the ‘species  included  byBoulenger  in  the  genus  Disteira. 
Doctor  Wall,  who  examined  them  while  yet  in  Mr.  Owston’s  possession, 
identified  them  as  D.  ornata  and  recorded  them  under  that  name  in 


«  In  honor  of  tin*  German  merchant,  Johann  Cesar  God effrov  (born  in  Kiel,  July  1, 

1813;  died  in  Hamburg,  Feb.  9,  1885)  who  in  1891  founded  the  Museum  Godeffroy. 

The  museum  which  was  finally  dispersed  after  his  death  was  devoted  mostly  to  Poly¬ 

nesian  zoology  and  anthropology. 

&  This  hesitation  does  not  refer  to  the  specimens  in  British  Museum  from  an  unknown 
locality  and  named  D.  godeffroyi  by  Boulenger,  but  to  the  species  as  originally  de¬ 
scribed  by  Peters  from  the  Kingsmill  Islands. 
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the  Proceedings  of  the  Zoological  Society  of  London  for  1903.  They 
can  not  well  be  referred  to  that  species  because  of  the  small  number 
of  scale  rows,  especially  around  the  neck.  Their  scale  formula  agrees 
well  with  that  of  I),  major ,  which  seems  to  have  the  same  distribution 
as  D.  ornata,  but  their  rostral  is  much  broader  than  high,  as  is  the  case 
in  the  latter  and  not  as  broad  as  high.  They  also  agree  in  many  respects 
with  D.  cyanocincta ,  which  occurs  as  far  north  as  Formosa  at  least,  but 
the  maximum  of  their  ventrals  is  246,  while  the  minimum  of  ventrals  in 
the  latter  species  is  said  to  be  2S1,  and,  save  in  exceptional  cases,  above 
300.  In  Boulenger’s  synopsis  of  the  species,1 a  D.  cyanocincta  on  the  one 
hand  and  D .  ornata ,  major ,  and  godeffroyi  on  the  other  are  distin¬ 
guished  by  the  latter  having  the  “ second  pair  of  chin-shields,  if  dis¬ 
tinct,  separated  by  several  scales/’  while  in  the  former  they  are  said 
to  be  “in  contact  on  the  middle  line  ”  “or  separated  bv  a  single  scale/’ 
but  evidently  thisxlistinction  does  not  hold,  at  least  not  for  the  present 
species.  Peters,  in  the  original  description  of  D.  godeffroyi ,  expressly 
states  that  in  the  larger  specimen  of  the  types  both  pairs  of  chin- 
shields  are  in  contact,  while  in  the  smaller  one  the  posterior  pair  is 
separated  by  two  scales  which  are  pointed  anteriorly.  In  our  four 
specimens  scarcely  two  are  exactly  alike,  though  there  can  not  be  the 
faintest  doubt  that  they  all  belong  to  the  same  species.  One  (No. 
33934)  has  the  two  posterior  chin-shields  in  contact;  in  two  (Nos. 
33933,  33935)  they  are  separated  by  one,  and  to  some  extent  also 
by  a  second  scale,  while  in  the  fourth  (No.  33936)  they  are  separated 
by  two  scales  exactly  shaped  as  described  by  Peters. 

The  distance  from  the  type  locality,  the  Kingsmill,  or  Gilbert 
Islands,  is  certainly  considerable,  but  so  little  has  been  collected  in 
the  intermediate  region  that  no  adverse  argument  can  be  derived 
from  the  remoteness  of  the  Riu  Kin  Islands. 

In  one  sense  our  specimens  are  intermediate  between  all  the  species 
mentioned.  This  has  already  been  demonstrated  with  regard  to  the 
relations  of  the  posterior  chin-shields.  In  the  number  of  scales 
around  the  neck  (viz,  30-34)  they  assume  a  position  between  D . 
cyanocincta ,  with  27-33,  and  D.  ornata ,  with  35-42.  In  scales  around 
the  body  (33-43)  they  agree  better  with  D.  cyanocincta  (39-43)  than 
with  D.  ornata  (40-50),  while  in  the  number  of  ventrals  (227-246) 
they  come  within  the  limits  of  the  latter  (210-300)  and  not  within 
the  former  (281-426). 6  It  is  just  possible  that  the  case  is  similar  to 
the  one  pointed  out  under  D.fasciata  and  mdanocephla  (p.  421)  and 
that  the  limits  of  the  three  species  are  not  properly  defined. 

It  may  be  that  the  distinction  is  not  so  much  one  of  scale  formula 
as  of  other  characters.  Thus,  according  to  Boulenger.  D.  major , 


«  Oat,  Sn.  Brit.  Mus.,  ITT.  1S9G,  pp.  280-287. 

&The  type  specimens  of  I).  (jodeffroyi  are  said  to  have  294  and  284  ventrals,  respec¬ 
tively,  consequently  more  than  the  exceptional  minimum  qf  a  few  D.  cyanocincta. 
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with  which  our  species  agrees  best  in  scale  formula,  has  the  rostral 
“as  deep  as  broad,”  and  only  one  pair  of  chin-shields,  while  ours  lias 
the  rostral  much  broader  than  high  and  the  second  pair  of  chin-shields 
well  developed.  In  1).  ornata  this  feature  is  apparently  not  so 
marked,  for  Boulenger  speaks  of  the  “ posterior  chin-shields,  if  dis¬ 
tinct,  separated  by  two  or  three  scales.”  In  D.  cyanocincta  the  rostral 
is  but  “slightly  broader  than  deep,”  and  the  scales  “subimbricate,”  a 
while  in  our  specimens  the  difference  between  breadth  and  depth  of 
the  rostral  is  considerable  and  the  scales  can  not  be  termed  subim- 
bricate  on  the  posterior  part  of  the  body  at  least.  I  do  not  know 
whether  the  size  of  the  terminal  scale  of  the  tail  is  of  any  consequence. 
Boulenger  does  not  mention  it  in  his  descriptions,  but  in  Jan’s  figure6 
which  Boulenger  cites  under  I).  ornata  it  is  quite  large,  while  in  our 
specimens  no  such  enlarged  terminal  scale  is  differentiated.  Peters 
expressly  mentions  that  in  1).  godeffroyi  the  terminal  tail  scales  are 
small. 

I  may  add  that  our  specimens  agree  on  the  whole  very  well  with 
Peters’s  figures,  except  that  the  first  supralabial  is  considerably  higher 
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.354 


Figs.  352-354.— Disteira  godeffroyi.  X  nat.  size.  352,  top  of  head;  353,  side  of  head;  354, 
UNDERSIDE  OF  HEAD.  No.  33933,  U.S.N.M. 


than  shown  in  his  fig.  3.  The  anal  shield,  or  scales  (fig.  3d),  agree 
exactly  with  the  arrangement  in  our  female  (No.  33933),  while  in  the 
three  males  there  are  four  rows  of  small  scales  between  the  lateral 
large  scutes  instead  of  two.  This  arrangement  of  the  preanals, 
together  with  the  greater  relative  shortness  of  the  body,  seems  to 
be  among  the  best  characters  of  this  species. 

Description. — Adult  female;  U.S.N.M.  No.  33933;  Ishigaki  sliima, 
Yaeyama  group,  Bin  Kiu  archipelago;  April  to  May,  1S99;  A.  Owston 
collect  ion  (figs.  352-354).  Rostral  much  broader  than  high,  well 
visible  from  above;  nasals  long,  with  the  crescentic  valvular  nostril 
close  to  the  posterior  edge;  internasal  suture  as  long  as  interparietal 
suture  and  three  times  as  long  as  the  one  between  the  prefrontals; 


a  ‘‘Scales  all  imbricate”  in  key,  Uat.  Sn.  Brit.  Mus.,  Ill,  189(5,  p.  287. 
b  Icon.  Ophid.,  livr.  40,  pi.  vi,  tig.  1. 
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frontal  as  long  as  its  distance  from  rostral,  once  and  a  half  as  long 
as  wide,  shorter  than  parietals;  parietals  as  long  as  frontal  and 
interprefrontal  suture  together;  no  loreal;  one  preocular;  two  post¬ 
oculars;  8  supraoculars,  seventh  and  eighth  very  small  and  low, 
fifth  a  low  triangular  piece  separated  off  from  sixth,  second  in  con¬ 
tact  with  prefrontal,  very  high  and  large;  3  lower  labials  in  contact 
with  anterior  pair  of  chin-shields  which  are  larger  than  posterior, 
the  latter  separated  by  two  scales;  34  rows  of  slightly  tuberculated 
scales  on  neck,  43  on  middle  of  body,  the  tubercles  on  the  latter 
more  strongly  developed;  246  bi tuberculated  ventrals;  preanal 
region  covered  with  scales,  four  of  which  form  the  anterior  edge  of 
the  vent,  the  outer  ones  on  each  side  slightly  longer  than  the  others; 
39  subcaudals;  terminal  scale  of  tail  but  slightly  enlarged.  Color 
(in  alcohol)  huffy  white  with  a  tinge  of  gray  on  the  back  and  throat; 
46  slaty-gray  crossbars  on  neck  and  body  and  8  on  tail,  broadest 
on  middle  of  back,  where  broader  than  the  light  interspaces,  grad¬ 
ually  narrowing  to  the  middle  of  the  sides  whence  they  extend  as 
narrow,  paler-colored  bands  to  the  abdomen,  which  many  of  them 
cross;  head  nearly  uniformly  isabella-colored ;  the  last  three  bands 
on  the  tail  blackish. 

Dinu  unions. 

Head  rather  large;  ne<‘k  tliiek;  body  short,  high,  and  very  compressed. 

mm. 


Total  length .  790 

Snout  to  vent .  690 

Vent  to  tip  of  tail .  100 

Width  of  head .  19 

Diameter  of  neck .  19 

Greatest  height  of  body .  51 

Greatest  height  of  tail . . .  27 


The  males  are  much  slenderer  posteriorly,  the  greatest  height  of 
body  being  less  than  twice  as  high  as  the  neck. 

Variation. — Under  the  preliminary  discussion  of  this  species 
(p.  431)  reference  is  made  to  the  variation  of  chin-shields  and  num¬ 
ber  of  ventrals  in  this  species.  The  supralabials  are  also  subject  to 
considerable  variation,  chiefly  caused  by  the  irregular  breaking  up 
of  the  posterior  shields  and  the  consequent  uneven  arrangement  of 
the  fragments  edging  the  lip.  This  irregularity  in  the  posterior 
supralabials  also  affects  the  adjacent  temporals  inasmuch  as  a 
shield  becomes  a  labial  or  a  temporal  according  to  whether  the  lower 
portion  of  it  is  cut  off  so  entirely  as  to  exclude  the  upper  portion 
from  the  edge  of  the  lip,  or  not. 

Habitat. — The  distribution  of  D.  godejfroyi ,  as  here  understood,  is  a 
curiously  disconnected  one,  inasmuch  as  the  only  specimens  referred 
to  it  are  known  from  the  Kingsmill  Islands  in  Polynesia,  and  from 
26485— No.  58—07 - 28 
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Ishigaki  sliima  in  the  Kiu  Kiu  Archipelago,  while  the  other  two  speci¬ 
mens  in  British  Museum  have  no  locality  attached  to  them.  Doctor 
Wall  now  records  three  from  Okinawa. 


List  of  specimens  of  I) isteira  tjodcjfroyi . 


[DISTEIRA  VIPERINA  «  (Schmidt).] 

1852.  Thahissophis  viperina  Schmidt,  Abh.  Natunv.  Vcr.  Hamburg,  II,  Pt.  2,  p.  7b, 
pi.  hi  (type-locality,  Java;  type  in  Hamburg  Mus.). — Hydro  phis  (Thalas- 
sophis)  v iperinus  Boettger,  Offenbach.  Vcr.  Nalurk.  20-28  Bcr.,  1888, 
p.  91  (Hainan). — Distira  viperina  Boulenger,  Fauna  Brit.  India,  Kept., 
1890,  p.  413;  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  298  (Maskat  to  Hong¬ 
kong). — Boettger,  Ivat.  Schl.  Mus.  Scnckenbcrg. ,  1898,  p.  114  (Hainan). 

1854.  Distcira  prxscutata  Dumeril  and  Bibron,  Erpet.  Gen.,  VII,  Pt.  2,  p.  1331 
(type-locality  unknown;  type  in  Paris  Mus.). 

1850.  Ilydrophis  doliata  Fischer,  Abh.  Naturw.  Ver.  Hamburg,  III,  p.  50 
(Schmidt’s  type  of  T.  viperina;  not  of  Lacepede,  1804). 

1887.  Ilydrophis  jayakari  Boulenger,  Ann.  Mag.  Nat.  Hist.  (5),  XX,  p.  408  (type- 
locality,  Maskat,  Arabia;  type  in  Brit.  Mus.;  Doctor  Jayakar,  collector). 

1887.  Ilydrophis  phnnhea  Murray,  Journ.  Bombay  Nat.  Hist.  Soc.,  II  (p.  34  ). 

No  specimen  of  this  species  being  at  hand,  I  submit  the  diagnosis 
given  by  Boulenger  in  the  Catalogue  of  Snakes. 

Diagnosis. — Head  rather  small;  body  moderately  elongate,  rather 
slender  anteriorly;  rostral  as  deep  as  broad;  nasals  as  long  as  or  a 
little  shorter  than  the  frontal;  suture  between  the  prefrontals  very 
short;  frontal  as  broad  as  long,  as  long  as  its  distance  from  the 
rostral  or  end  of  the  snout,  shorter  than  the  parietals;  one  or  two  pre- 
and  one  or  two  postoculars;  7  or  S  upper  labials,  second  largest, 
fourth  or  third  and  fourth  entering  the  eye  ;  one  or  two  anterior  tem¬ 
porals;  two  pairs  of  chin-shields,  in  contact  with  each  other,  posterior 
longest;  27  to  29  scales  round  the  neck,  37  to  43  round  the  body; 
scales  juxtaposed,  obtusely  keeled;  ventrals  relatively  large  ante- 
tcrorly,  bituberculate  in  the  male,  235-267.  Slaty  gray  above,  with 
rhomboidal  transverse  black  spots,  white  or  pink  on  the  sides  and 
interiorly;  some  specimens  uniform  dark  gray  above;  in  the  young, 
the  black  spots  are  continued  down  the  sides  of  the  body;  end  of 
tail  black. 


°  Signifying  viper-1  i!:o. 


U.  S.  NATIONAL  MUSEUM 


BULLETIN  NO.  58  PL.  XXIV 


Lapemis  hardwickm.  (From  Jan.) 

For  explanation  of  plate  see  page  555. 
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. .  1)20 
. .  820 

. .  100 


Total  length . 

Snout  to  vent . 

Habitat. — Distributed  from  Arabia  in  the  west  to  China  in  the  east, 

though  apparently  ratliei  ltue.  .  T .  i 

British  Museum  has  one  specimen  from  Hongkong,  and  Her,  col¬ 
lected  one  at  Hainan,  which  is  now  m  the  Senckenberg  Museum 
It  has  not  yet  been  recorded  from  any  locality  within  our  territory 
but  'it  seems  highly  probable  that  it  occurs  around  Formosa  at  least 

occasionally.  [Genus  LAPEMIS  "  G ray.] 

1820-  Enhjdrh  Mehrem  Syst.  Amph.,  P-  HO  ‘'p”' i^lo  ick'm. 

1834.  Lapemis  Gr'ay,  111.  Ind.  Zook,  11  (pi.  ; 1  .  ^  n 

im.  Pelamydmdis  Fitz.nger,  Site.  Bev.  Atari  Mm  M  Math.  Nat.  I-, 
\IJI  p  400  (type,  Ilydrophis  pdamulouhs  Schlegcl). 

Vu-irt  from  tile  fact  that  Merrem's  Enl,„JA  ot  1820  is  preoccupied 
l,v  iUeillc  for  an  entirely  tlilfarent  kind  of  snake,  that  name  can  not 
.  ’  l  a  ,  ffpnns  with  Hydnis  curtrn  for  type,  as  restricted  > 
Boulmmer  in  1890,  heeause  Wagler,  as  early  as  .880,  restricted  ,«  |o 
«!  r^inrttt.,  one  of  the  species  included  by  Moment  m  Ins  Enhjir*. 

[LAPEMIS  HARDWICKS  Gray.] 

Tlate  XXIV. 

hardwiekii  Gubxtheb,  Kept.  But.  India,  1*4,  P-  pi.  n  ,  , 

BouLBSOEn,  Fauna  Brit.  India,  Kept.,  1890,  p.  397:  Cal.  Sn.  Bnt.  Mm., 
i  n  1896,  p.  301  (Bay  of  Bengal  to  Chinese  Sea  an, 1  New  Gmnea).-M  all, 
Pvoc.  Zool.  Soc.  London,  1903,  p.  96  (Manila;  Bangkok). 

]S37‘ 

10—17 ;  Fauna  Jap.,  Kept.,  1837,  p.91;  Ophid.,  pi.  «  (tfeas  sorith  ot  Jajr. 

JVN-  dcon.  Ophid.,  live.  41,  1872,  pi.  m,  fig.  1«  (Bnlian  Oceanl.-BonTT.. 
nBR,  Offenbach.  Ver.  Xaturk.  17-18  Bor.,  1878,  p.  8  (Japan).-OKAO,, 
(t  (  Vp rf  Tnmu  1891,  p.  69  (Okinawa  Sea). 

Cat.  \ut.Jri  ’  1  ^  xat.  Hist.,  XI  (p.  46)  (type-locality, 

1848.  Lapemis  loreatus  Graa  ,  Ann.  Md&. 

Rnni(»(r  tvoe  in  Brit.  Mus.;  Belcher,  collector). 

lz:r '  r  T12 

,  .  T  ,,,  ^  ofui  n  109  (tvuedocalitv,  Manila;  type 

1868.  Hudro  phis  brevis  Jax,  hlenco  Sist.  Olid.,  p.  8 

in  Mus.  Milano);  Icon.  Ophul.,  hvr.  40,  lb7-,  pi-  *  ~ 


a  A nagram  of  Pela  mis. 

b  For  Gen.  Thomas  Hardwicke,  who  collected  the  type, 
c  Reproduced  in  this  work  on  Plate  XXI\  . 
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1S71 .  Hydrophis  Jayreriana  Anukknon,  Jnurn.  Asial.  S<><\  Bengal,  XL,  Ct.  2,1871 
(}).  19). 

1S76.  Hydro  phis  pelamoides  IIilgendokf,  Mitth.  Deulwh.  Ges.  Osl-Asiens,  I, 
heft  10,  p.  31  (lapsus). 

18S5.  I  hydro  phis  hnrduicki  Boettoer,  Offenbach.  Ver.  Naturk.  2-1  25  Her., 
]).  155  (emendation). 

1888.  Hydrophis  hardmekei  Boettger,.  Offenbach.  Ver.  Naturk.  20-28  Bcr., 
p.  150  (emendation ). 

Jail’s  Hydro  phis  prohit  mafic us  (Rev.  Mag.  Zook,  1851),  author’s 
separate,  |).  25)  with  27  scale  rows  on  the  highest  part  of  the  body 
and  230  vent  nils,  can  not  well  be  this  species.  It  is  said  to  be  from 
Manila. 

There  being  no  specimen  from  the  waters  adjacent  to  our  territory 
available  for  description  a  modified  copy  of  Boulenger’s  diagnosis  in 
his  Catalogue  of  Snakes  is  deemed  sufficient  for  identification. 

Diagnosis. — Rostral  as  deep  as  broad  or  slightly  broader  than  deep; 
pallet  als  large;  one  pre-  and  one  to  three  post  oculars  ;  a  loreal  some¬ 
times  present;  two  or  three  superposed  anterior  temporals;  7  supra- 
labials,  fourth  or  third  and  fourth  entering  eye;  chin-shields  very 
small  and  separated  bv  scales,  or  quite  indistinct;  25  to  33  scales 
round  the  anterior  part  of  the  body,  34  to  37  round  the  middle,  with 
tubercles  [very  feebly  developed  or  a  short  keel];  ventrals  usually 
very  indistinct,  130-200.  Coloration  [above  with  dark  transverse 
bands,  broadest  in  the  middle;  these  bands]  often  forming  complete 
rings  round  the  body. 

Dimensions. 

mm. 

Toial  length .  750 

Snout  to  vent . - .  670 

Vent  to  tip  of  tail .  80 

Habitat. — The  claim  of  Lapemis  hard irickii  to  a  place  in  the  Japa¬ 
nese  fauna  is  doubtful.  Scldegel  enumerates  and  figures  the  species 
in  Fauna  Japoniea,  as  Hydrophis  pclamidoides ,  but  the  only  reason 
given  in  the  text  is  as  follows:  “A  specimen  of  this  curious  reptile, 
collected  in  the  seas  south  of  Japan,  has  recently  been  brought  to 
Holland.  We  hesitate  the  less  in  admitting  this  Hydrophis  among 
the  number  of  animals  belonging  to  the  fauna  of  Japan,  inasmuch 
as  it  furnishes  us  an  opportunity  for  publishing  an  exact  figure  of  this 
species.’’  The  implication  is  that  the  specimen  was  not  actually 
taken  in  Japanese  waters,  and  so  far  as  T  know  no  later  capture  is  on 
record.  However,  Mueller  reports  recently  a  specimen  in  the  Basel 
Museum  from  the  China  Sea,  and  as  the  species  appears  to  be  common 
on  the  west  side  of  Luzon,  there  is  every  chance  that  it  may  eventu¬ 
ally  be  taken  within  our  limits. 

To  the  west  the  species  is  known  in  the  Bay  of  Bengal  and  in  the 
south  to  the  coasts  of  New  Guinea  and  Java. 
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Enhydrina  valakadyn.  (From  Jan.) 

For  explanation  or  plate  see  page  555. 
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[Genus  ENHYDRINA"  Gray.] 

1834.  Polyodontes  Lesson,  in  Belanger's  Yoy.  Indes  Orient.,  Kept.  (p.  325); 
Atlas,  Kept.,  pi.  iv  (type,  P.  nnnulatvs)  i  not  Polydontcs  Mont  fort,  1810.  nor 
Polyodonta  Megcrlc,  1812). 

1849.  Enhydnna  Gray,  Cat.  Sn.  P>rit.  Mus.,  p.  47  (typo,  Hydras  ratahidyn). 

[ENHYDRINA  VALAKADYNGBoie).] 

rialn  XXV. 

1827.  Hydras  valakadyn  Boie,  Isis,  1827,  p.  554  (type-locality,  Tranquebar,  India). 

1827.  Disteira  russelii  Fitzinger,  Isis,  1827,  p.  733  (based  on  Russell’s  Ind.  Serp., 
II,  pi.  XI). 

1834.  Polyodontes  t nnulatus  Lesson,  in  Belanger’s  Yoy.  Tndes  Orient.,  Kept, 
(p.  325);  Atlas,  Rept.  pi.  iv  (type-locality, - ). 

1837.  Hydro  phis  schistosa  Schlegel,  Phys.  Serp.,  IT,  p.  500;  Atlas,  pi.  xvm,  figs. 
1-3  (not  of  Daudin,  1803). — Ilydrophis  schistosus  Jan,  Icon.  Ophid.,  livr. 
41,  1872,  pi.  ii,  fig.  1  c  (“Japan;”  Mus.  Milano). 

1842.  ilydrophis  bmgulaisis  Gray,  Zool.  Miscell.,  p.  02  (type-locality,  Bengal; 
type  in  Brit.  Mus.;  Hardwicke,  collector). 

1842.  Jfydrophis  subfasciata  Gray,  Zool.  Miscell..  p.  02  (type-locality,  Bengal; 
type  in  Brit.  Mus.). 

1849.  Enhydnna  vcdahidym  Gray,  Cat.  Sn.  Brit.  Mus.,  p.  48  (emendation). 

1872.  Ilydrophis fasdalus  Jan,  Icon.  Ophid.,  livr.  41.  pi.  m,  fig.  2  (Bay  of  Ben¬ 
gal)  (not  of  Schneider). 

1890.  Enhydrina  vnlahadicn  Boulenger,  Fauna  Brit.  India,  Rept.,  p.  400  (emen¬ 
dation);  Cat.  Sn.  Brit.  Mus.,  Ill,  1S9G,  p.  302  (Persian  Gulf  to  Fapuasia). 

1892.  Enhydnna  vihidirn  Boettger,  Offenbach.  Yer.  Naturk.  29-32  Ber.,  p.  S9 
( lapsus )  (Madras). 

1899.  Enhydnna  relakadien  Flower,  Proc.  Zool.  Soe.  London,  1899,  p.  088  ( lapsus ) 
(Siam). 

This  is  possibly  the  snake  which  von  Siebolcl  meant  when 
mentioning  Ilydrophis  fariventris  mihi/7  referring  as  he  does  to 
Bose’s  “Ilydrophis  ardoise”  (Xouv.  Diet,  d7 Hist. ,  Xat.,  XV,  p.  491). 
The  reference  is  found  in  a  scarce  pamphlet  published  by  von  Sie- 
bold  in  Batavia  in  1S24  under  the  title  “De  historiae  naturalis  in 
Japonia  statu/7  etc.  A  reprint  in  pamphlet  form  was  issued  in 
Wuerzburg  by  some  of  his  friends  in  1S26,  and  reference  is  also  made 
to  it  in  Oken7s  Isis  for  1827.  From  these  latter  two  issues  has  been 
taken  the  above  reference,  which  is  found  on  page  IS  and  page  142, 
respectively,  the  heading  under  which  it  occurs  being  Spied legia 
Faunae  Japonicae. 

There  is  no  specimen  in  our  museum  from  Chinese  or  Japanese 
waters,  and  a  detailed  description  of  a  specimen  from  a  distant 
locality  is  not  deemed  satisfactory.  For  the  purposes  of  identifica¬ 
tion  a  transcript  of  BoulengeFs  diagnosis  in  his  Catalogue  of  Snakes 
is  given. 


“Signifying  like  Enhydris ,  the  generic  name  given  by  Latreille  to  another  water 
snake. 

H \duJcadym  is  the  native  name  according  to  Russell,  its  first  describer. 
c  Reproduced  in  this  work  on  Plate  XX Y. 
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Diagnosis. — Rostral  deeper  than  broad;  frontal  small,  longer  than 
broad,  shorter  than  its  distance  from  the  end  of  tin*  snout  or  than 
the  parietals;  one  pre-  and  one  or  two  post  oculars;  7  or  S  supra- 
labials,  fourth  or  third  and  fourth  entering  the  eye ;  usually  a  single 
anterior  temporal;  [symphvsial  shield  narrow,  partly  concealed  in  a 
deep  groove  in  the  chin];  chin-shields  small  or  indistinct;  40  to  GO 
scales  round  the  neck,  50  to  70  round  the  body;  scales  feebly  imbri¬ 
cate,  with  a  small  tubercle  or  short  keel,  which  is  stronger  in  the 
males;  ventrals  very  slightly  enlarged,  230-314.  Young  olive  or 
gray  above,  with  black  transverse  bands,  broadest  in  the  middle,  and 
tapering  to  a  point  on  the  sides;  in  the  adult  these  bands  are  usual!}" 
less  distinct,  some  specimens  being  uniform  dark  gray  above;  sides 
and  lower  parts  whitish. 


Total  length .  1,300 

Snout  to  vent .  1,110 

Vent  to  tip  of  tail .  100 


Habitat. — The  Yalakadyen  is  introduced  here  mainly  on  the  strength 
of  a  specimen  recorded  by  Jan  as  being  in  the  Milano  Museum  with 
the  locality  “Japan.”  This  is  ordinarily  a  very  doubtful  authority, 
and  the  chances  are  that  the  specimen  was  not  taken  in  Japanese 
waters.  Yet,  with  the  possibility  that  it  may  be  the  species  which 
von  Siebold  referred  to  in  1824  (see  p.  437),  I  have  thought  it  best 
to  include  a  brief  characteristic,  as  it  may  occasionally,  at  least, 
drift  as  far  as  Formosa,  or  farther,  notwithstanding  the  fact  that 
it  has  not  been  reported  by  others  north  of  Cochin  China, 

This  species  is  known  from  Arabia  in  the  west  to  the  Malay  Archi¬ 
pelago,  Papuasia,  and  Siam  in  the  east.  It  is  said  to  be  “  incredibly 
numerous”  in  the  Bay  of  Bengal,  at  Timing  and  Singapore. 

Genus  HYDRUS'1  Schneider, 

1790.  Ilydrus  Schneider,  Hist.  Amph.,  1,  p.  233  (type,  If.  bicolor). 

1802.  Ilydrophis  Latreille,  Hist.  Nat.  Kept..,  IV,  p.  193  (substitute  for  Ilydrus 

Schneider). 

1803.  Pdamis  Daudin,  Hist.  Nat.  Kept.,  VII,  p.  357  (substitute  for  Ilydrophis 

Latreille). 

1830.  Pdamys  Wacleh,  Svst.  Amph.,  p.  !(>(»  (emendation). 

1818.  Elaphrodyles  (Jistel,  Naturg.  Thierr.,  p.  ix  (substitute  for  Ilydrus). 

The  type  of  Ilydrus,  as  ascertained  by  the  process  of  elimination, 
is  II.  pluturus .  Latreille  changed  the  name  Ilydrus  into  Ilydrophis 
simply  because  the  French  name  Ahydre”  was  preoccupied  for 
another  animal,  the  Hydra .  It  is,  therefore,  a  synonym  pure  and 
simple  and  must  have  the  same  typo  as  Schneider’s  Ilydrus.  l)au- 
din’s  Pdamis  of  the  following  year  has  precisely  the  same  status, 


a  From  i>8/jo<;,  a  water  snake. 
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as  he  invented  another  name  for  no  other  reason  than  “elles  habi- 
tent  dans  la  mer.”  Hydro  phis  and  Pelamis  are  consequently  una¬ 
vailable  as  names  for  other  genera. 

HYDRUS  PLATURUS  «  (Linnaeus). 

I76G.  Angitis  platura  Linnaeus,  Syst.  Nat.,  12  ed.,  I,  p.  391  (type-locality  un¬ 
known;  type  originally  in  Fr.  Ziervogel’s  pharmacy,  Stockholm). — 
Ilydrophis  platura  Latreille,  Hist.  Nat.  Rept.,  IV,  1802,  p.  197  (islands 
of  the  Pacific  Ocean). — Ilydrus  platurus  Boulexger,  Fauna  Brit.  India, 
Rept.,  1890,  p.  397;  Pat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  267  (Indian  and 
Pacific  oceans:  Ooshima,  Loo  Chools.;  Formosa). — Boettger,  Kat.  Schl. 
Mus.  Senckenberg. ,  1898,  p.  112. — Stejxeger,  Journ.  Sci.  Coll.  Tokyo, 
XII,  Pt.  3,  IS98,  p.223  (Killing,  Formosa;  Pescadores  Is.). — Wall,  Proc. 
Zool.  Soc.  London,  1903,  pp.  95,  101  (Hongkong;  Formosa;  Loo  Choos); 
1905,  II,  p.  516  (Okinose,  Sagami). — Nikolski,  Zap.  Imp.  Akad.  Nauk, 
S.  Peterburg  (S),  XVII,  no.  I,  1905,  p.  291  (Possiet  Bay). 

1788.  Anguis platurosG melin,  Syst.  Nat.,  I,  Pt.  3,  p.  1122  (Pine  Isle,  Pacific  Ocean; 
Forster,  collector)  (emendation). 

1799.  Ilydrus  bicolor  Schneider,  Ilist.  Amph.,  I,  p.  242  (type-locality  not  speci¬ 
fied;  specimen  in  Mus.  Blochianum).* — Pelamis  bicolor  Daudin,  Hist. 
Nat.  Rept.,  VII,  1S03,  p.  366  (Bengal).- — Swixhoe,  Ann.  Mag.  Nat.  Hist. 
(3),  XII,  1863,  p.  225  (Kelung,  Tamsui  River,  Formosa). — Strauch, 
Mem.  Acad.  Sci.  Petersb.  (7),  XXI,  no.  4,  1S73,  p.  199  (Possiet  Bay, 
Siberian  Coast  Province). — IIilgendorf,  Mitth.  Deutsch.  Oes.  Ost.- 
Asiens,  I,  heft  10,  July,  1876,  p.  30  (Prov.  Kaga,  Hondo;  Setanai,  Prov. 
Ivunashiri,  Yezo). — Martens,  Preuss.  Exped.  Ost.-Asien,  Zool.,  I, 
1876,  p.  3S2  (Strait  of  Formosa). — Doederleix,  Mitth.  Deutsch.  Ges. 
Ost-Asiens,  III,  heft  25,  Dec.  1881,  p.  210  (west  coast  of  Hondo  and 
Y^ezo). — Boettger,  Offenbach.  Ver.  Naturk.  26-28  Ber.,  1888,  p.  91 
(Hongkong).-  Ilydrophis  ( Pelamis )  bicolor  Fischer,  Abh.  Naturw.  Ver. 
Hamburg,  III,  1856,  p.  61  (Indian  Ocean;  west  coast  Mexico). — Ilydro¬ 
phis  bicolor  Jan,  Icon.  Ophid.,  livr.  40,  1872,  pi.  ii,  fig.  4;  pi.  iii,  fig.  2 
(China  Sea). — Okada,  Cat.  Vert.  Japan,  1891,  p.  69  (Noto;  Hoki;  Totomi; 
Idzumo). 

1SI7.  Pelamis  schneideri  Raflxesque,  Amer.  Month.  Mag.,  I,  p.  432  (substitute 
name  for  Ilydrus  bicolor  Schneider). 

1837.  Ilydrophis  pelamis  Schlegel,  Phys.  Serp.,  I,  p.  187;  II,  p.  508;  Atlas,  pi. 
xvrn,  figs.  13-15  (substitute  name);  Fauna  Jap.,  Rept.,  1S37,  p.  90  (voy¬ 
age  between  Java  and  Japan,  north  to  27°  N.  lat.). — Boettger,  Offen¬ 
bach.  Ver.  Naturk.  17-18  Ber.,  1878,  p.  8  (Japan). 

1837.  Ilydrophis  pelamis  var.  Schlegel,  Fauna  Jap.,  Rept.,  Ophid.,  pi.  vm 
(Borneo). 

1S42.  Pelamis  ornata  Gray,  Zool.  Miscell.,  p.  60  (type-locality,  India;  type  in 
Brit.  Mus.). 

1854.  Pelamis  bicolor  var.  rariegata  DcMERiLand  Bibrox,  Erpet.  Gen.,  VII,  Pt.  2, 
p.  1337  (Macassar,  Celebes). — Jan,  Icon.  Ophid.,  livr.  40,  1872,  pi.  in,  fig  3. 
1S54.  Pelamis  bicolor  var.  sinuata  Dumeril  and  Bibrox,  Erpet.  Gen.,  VII,  Pt.  2, 
p.  1338  (locality  unknown). 

IS56.  Ilydrophis  ( Pelamis )  bicolor  var.  alternans  Fischer,  Abh.  Naturw.  Ver. 

Hamburg,  III,  1856,  p.  63  (substitute  for  var.  rariegata). 

IS63.  Ilydrophis  bicolor  var.  maculata  Jax,  Elenco  Sist.  Ofid.,  p.  109  (Indian 
Ocean);  Icon.  Ophid.,  livr.  40,  1872,  pi.  m,  fig.  1. 


From  7tXar rcr,  flat;  oitpd,  tail. 


440  BULLETIN  58,  UN-ITED  STATES  NATIONAL  MUSEUM. 


There  are  several  well-marked  color  varieties  which  have  received 
varietal  names.  Their  exact  status  lias  not  been  made  clear,  but 
while  it  is  true  that  they  do  not  seem  to  represent  local  races,  there  is 
nevertheless  a  certain  regularity  in  their  distribution.  Thus  the  ordi¬ 
nary  black-backed  form  seems  to  be  almost  exclusive  in  the  Pacific 
Ocean;  spotted  individuals,  such  as  the  one  figured  in  Fauna  Japonica, 
plate  viii  (from  the  west  coast  of  Borneo)  appear  to  occur  mosth  in  the 
Indian  Ocean.  All  the  specimens  from  eastern  China,  Formosa,  Kin 
Kill,  and  Japan,  so  far  as  the  records  show,  are  of  the  black-backed 
form. 

Description  (figs.  355-357). — Adult  female;  U.S.NAl.  No.  17518; 
harbor  of  Nagasaki,  Kiusiu;  December  15,  1883;  P.  L.  Jouv,  col¬ 
lector.  Head  very  depressed  ;  snout  elongate,  the  distance  from  eye  to 
tip  of  snout  equaling  the  width  of  head  at  posterior  end  of  supra- 


Figs.  355-357.— Hydr us  platurus.  X  nat.  size.  355,  top  of  head;  35fi,  side  of  head;  357, 
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oculars;  rostral  nearly  as  high  as  broad,  well  visible  from  above;  nasals 
not  much  longer  than  prefront als,  the  suture  between  the  former  about 
twice  as  long  as  between  the  latter;  frontal  much  longer  than  its  dis¬ 
tance  from  tip  of  snout  and  nearly  as  long  as  parietals,  much  wider 
than  supraoculars;  parietals  long,  with  irregular  outlines,  a  small  inter¬ 
calated  shield  in  the  suture  between  them;  no  loreal;  a  long  preocular, 
pointed  anteriorly;  two  suboculars;  two  post  oculars;  three  anterior 
temporals;  ten  supralabials,  second  largest,  in  contact  with  pre- 
frontals,  fourth  to  tenth  small  and  low,  none  entering  eye;  no  differ¬ 
entiated  chin-shields;  61  scale  rows  around  middle  of  body,  the  scales 
hexagonal,  juxtaposed,  smooth;  no  differentiated  ventrals  or  sub- 
caudals;  two  slightly  enlarged  scales,  one  at  each  side  in  front  of  vent ; 
terminal  scale  on  tail  somewhat  enlarged.  Color  (in  alcohol)  on  back 
dark  seal-brown,  sides  and  underparts  abruptly  clay-colored,  the 
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boundary  between  the  two  colors  being  a  straight  line  until  a  short  dis¬ 
tance  in  front  of  the  vent  where  it  becomes  wavy;  top  of  head  like 
hack,  supralabials  like  underside,  lower  labials  washed  with  brown; 
tail  straw-yellow,  with  a  series  of  about  six  dark  brown  roundish 
blotches  along  the  upper  and  the  lower  edge  and  a  median  series  of 
smaller  ones  on  the  sides. 


Total  length . (509 

Snout  to  vent .  52S 

Vent  to  tip  of  tail  .  81 

Width  of  head  across  center  of  eyes .  14 

Length  of  shielded  portion  of  head .  31 

Greatest  height  of  body .  38 

Greatest  height  of  tail .  20 


The  male s  have  a  somewhat  slenderer  body,  fewer  scale  rows,  and 
the  scales  have  a  central  tubercle. 

Variation.— This  species  is  exceedingly  variable;  especially  the 
shields  of  the  sides  of  the  head  are  subject  to  so  numerous  modifica¬ 
tions  that  it  is  hardly  profitable  to  enumerate  them  in  view  of  the 
striking  appearance  of  this  snake,  which  makes  the  identification  of  the 
species  one  of  the  easiest.  It  may  be  mentioned,  however,  that  the 
supralabials  may  vary  between  7  and  1 1 ;  one  or  more  loreals  may  be 
present;  suboculars  may  be  present  or  not;  two  anterior  chin-shields 
may  be  sometimes  recognized  in  a  pair  of  enlarged  scales  never  in  con¬ 
tact,  however.  In  our  specimens  the  number  of  scale  rows  varies 
between  49  and  61,  the  higher  figures  belonging  to  the  females,  while 
Boulenger  gives  45  to  47  as  the  normal  number. 

The  coloration  is  also  very  variable,  and  mention  has  already  been 
made  of  the  spotted  form  from  the  Indian  Ocean  (p.  440).  In  the  black- 
backed  form  which  is  the  only  one  found  in  the  eastern  waters,  the  tail 
is  most  subject  to  variation,  inasmuch  as  the  spots  on  the  upper  and 
lower  edges  may  join  so  as  to  form  blackish  cross-bands,  or  they  may 
disappear  on  the  lower  edge  entirely.  In  many  specimens  there  may 
be  seen  on  the  sides  between  the  blackish  color  of  the  back  and  the 
more  or  less  dirty  clay-color  of  the  belly  a  broad  yellow  band. 

Habitat.  -Probably  the  most  widely  distributed  species  of  snake, 
occurring  as  it  does  on  all  the  coasts  and  islands  of  the  Indian  and 
Pacific  oceans  within  the  Tropics  and  even  extending  its  range  in 
many  places  considerably  beyond  the  tropical  waters,  thus  in  the 
southern  hemisphere  to  the  Cape  of  Good  Hope  and  to  New  Zealand. 
In  the  northern  hemisphere  it  has  been  found  on  the  eastern  coasts 
of  Asia  as  far  north  as  Yezo  and  the  Russian  Coast  Province 

Beyond  the  tropics,  however,  these  snakes  are  only  carried  occa¬ 
sionally  by  the  warm  currents.  Thus  while  they  are  yet  of  regular 
occurrence  around  Formosa,  they  become  gradually  scarcer  in  the 
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Kin  Kills,  although  stray  individuals  are  picked  up  rather  frequently 
on  the  coasts  of  Japan  proper.  A  Formosan  specimen  is  in  British 
Museum  collected  by  Swinhoe,  and  Mr.  Tada  also  obtained  it  in  that 
island  and  recorded  it  from  the  Pescadores  Islands;  British  Museum 
furthermore  has  a  specimen  collected  by  Mr.  Ferric  in  Amami-o- 
shima;  Bin  Kill,  and  Doctor  Wall  saw  two  or  three  more  specimens  in 
Mr.  Owston’s  collection  from  the  shores  of  the  Kill  Kius.  Authentic 
records  for  Japan  proper  show  specimens  obtained  on  the  eastern 
and  the  western  shores.  Thus  Jouy  collected  one  in  the  harbor  of 
Nagasaki  on  December  15,  1883;  Okada  mentions  it  as  having  been 
found  in  the  provinces  of  Idzumo,  Iloki,  and  Koto,  and  Ililgendorf 
records  a  specimen  from  the  province  of  Kaga,  all  in  Hondo,  in  the 
Sea  of  Japan;  the  latter  author  also  mentions  having  seen  a  speci¬ 
men  from  “Setanai  (Prov.  Kunasiri)”®  in  the  exhibition  of  the 
government  of  Hokkaido.  Doederlein  mentions  another  specimen 
from  Yezo,  probably  also  from  the  west  coast. 

From  the  east  coast  we  have  in  the  U.  S.  National  Museum  two 
specimens  from  the  Bay  of  Sagami,  one  from  the  Bay  of  Suruga,  and 
one  from  Inatori,  province  of  Idzu,  opposite  O-shima;  Doctor  Wall 
mentions  another  specimen  from  Sagami  Bay,  and  Okada  records 
the  species  from  Omaya  Saki,  province  of  Totomi. 

On  the  mainland  side  of  the  sea  of  Japan,  Dr.  B.  Dybowski  collected 
a  specimen  in  Possiet  Bay,  near  the  Korean  boundary,  the  specimen, 
according  to  Strauch,  being  in  the  museum  in  Warsaw. 


List  of  specimens  of  Hydros  plat  urns. 


Museum. 

No. 

Sex. 

Locality. 

When  col¬ 
lected. 

By  whom  col¬ 
lected  or  from 
whom  received. | 

Scale 

rows. 

U.S.N.M . 

17518 

33932 

Female  a. 

Nagasaki,  Kiusiu . 

Dec.  15, 1883 

i\  L.  Jouy _ 

A.  Owston _ 

61 

Do . 

Male . 

Inatori.  Idzu,  Hondo . 

Dec.  22,1903 

49 

Do . 

33964 

_ do _ 

‘  Sagami  Bay,  Hondo . 

Apr.  — ,  1902 

. do . 

52 

Do . 

33965 

Female 

.  do. . . 

. do . 

. do . 

57 

Do . 

33966 

Male . 

Suruga  Bay,  Hondo . 

Jan.  12,1904 

. do . 

53 

Sei.  Coll.  Tokyo.. 

S 

_ do.  b  . . 

Killing,  Formosa . 

Nov.  — ,  1897 

T.  Tada . 

50 

a  Description  p.  440.  &  Figs.  355-857. 


Family  CC )BKID/E. 

As  will  be  seen  from  the  explanation  under  the  generic  name  of 
the  only  species  of  this  family  treated  of  in  this  work,  the  term  Viperct, 
from  which  the  family  name  Yiperidse  is  derived,  must  be  superseded 
by  Coluber .  The  confusion  necessarily  resulting  from  this  transfer  of 

«  Kunashiri  is  an  island  off  the  northeast  extremity  of  Yezo,  but  I  have  been  unable 
to  find  on  my  maps  any  locality  of  that  name  on  Yezo  itself.  There  is,  however,  a 
Setanai  in  the  province  of  Shiribeshi,  on  the  west  coast  of  Yezo  (about  42°  30'  N.  lat.) 
which  is  possibly  the  place  meant. 
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the  latter  name  would  be  still  more  far-reaching  were  we  compelled 
to  derive  the  new  family  name  from  it."  Under  these  circumstances 
it  seems  preferable  to  give  a  new  family  name  derived  from  the 
generic  term  of  the  African  vipers  nearest  related  to  the  genus  (Huber. 
This  genus  is  Laurenti’s  Cobra ,  which  is  equivalent  to  Bitis  given 
much  later.  To  have  adopted  the  family  name  Causidse  and  giving 
it  a  much  wider  significance  than  intended  by  its  originator  would 
also  haul  to  confusion. 

The  chief  characteristic  of  this  group  is  the  shortness  of  the  maxil- 
laries  on  which  the  large  poison  fangs  are  placed  immovably.  The 
maxillary  bone  is  so  connected  with  the  other  bones  of  the  skull  as  to 
be  readily  movable  in  a  vertical  direction  so  that  the  fangs  can  be 
raised  or  folded  back  at  will.  This  apparatus  is  essentially  the  same 
as  that  of  the  Crotalids  and  will  be  described  more  in  detail  under  the 
latter,  the  chief  difference  being  that  in  the  vipers  the  maxillary  is  not 
scooped  out,  while  in  the  Crotalids  it  has  a  deep  hollow  for  the  loreal 
P^ 

The  vipers  are  confined  to  the  Old  World  and  are  found  mostly  in 
Africa.  A  number  of  forms  also  inhabit  the  palearctic  region,  one 
species  thus  coming  within  our  province,  while  only  a  single  viper 
inhabits  the  Indian  region  proper,  and  none  the  Malay  archipelago 
or  Australia. 

Genus  COLUBER  t>  Linnaeus. 

1758..  Coluber  Ltxn.euh,  Syst.  Nat.,  10  ed.,  T,  p.  216  (type,  C.  bents). 

1708.  Vipera  Laurexti,  Syn.  Pvept.,  p.  99  (type,  V.  illyrica). 

1820.  Pelias  Merrem,  Syst.  Amph.,  p.  148  (type,  Coluber  bents). 

1820.  Bents  (toldfusz,  Handb.  Zool.,  II,  p.  144  (type,  Vipera  bents ;  not  of  Oken, 
1816). 

1822.  Chersea  Fleming,  Philos.  Zool.,  II,  p.  295  (type.  C.  vulyans=  Coluber  bents). 

The  name  (Huber  was  instituted  by  Linnaeus  in  1758  for  the  great 
majority  of  snakes  and  the  ‘‘genus”  so  designated  embraced  poison¬ 
ous  as  well  as  nonpoisonous  snakes.  The  term  since  then  lias  been 
applied  to  widely  different  groups  of  serpents,  and  there  is  hardly  a 
name  in  ophiology  which  has  been  more  in  dispute,  or  attributed  to 
more  kinds  of  snakes  than  that  of  Coluber.  It  has  been  restricted 
so  as  to  fall  entirely  within  the  Pythonidve,  the  Yiperidu ,  or  the  agly- 
phodont  Xatricoids.  All  sorts  of  schemes  for  ascertaining  the  type 
to  which  the  name  might  be  fastened  have  been  tried, r  but  without 
satisfactory  results,  and  even  the  same  author  has  at  various  times 
applied  it  to  widely  different  genera. 

"According  to  the  International  Code,  art.  5,  “the  name  of  a  family  or  subfamily  is 
to  be  changed  when  the  name  of  its  type  genus  is  changed.” 

b  General  Latin  term  for  snake. 

c  See,  for  instance,  Pope,  Proc.  U.  S.  Nat.  Mus.,  XI,  }>.  389. 


444  BULLETIN  5$,  UNITED  STATES  NATIONAL  MUSEUM. 


In  order  to  settle  the  question  ae cording  to  the  International  Code 
of  Zoological  Nomenclature  we  must  turn  to  its  article  30,  which 
reads  as  follows: 

If  the  original  typo  of  a  genus  was  nut  indicated,  the  author  who  first  subdivides  the 
genus  may  apply  the  name  of  the  original  genus  to  such  restricted  genus  or  subgenus  as 
may  be  judged  advisable,  and  such  assignment  is  not  subject  to  subsequent  change. 
In  no  case,  however,  can  the  name  of  the  original  genus  be  transferred  to  a  group  con¬ 
taining  none  of  the  species  originally  included  in  the  genus;  nor  can  a  species  be 
selected  as  type  which  was  not  originally  included  in  the  genus,  or  which  the  author  of 
the  generic  name  doubtfully  referred  to  it. 

Lin meus,  of  course,  did  not  indicate  a  type,  and  “the  author  who 
first  subdivides  the  genus  may  apply  the  name  of  the  original  genus  to 
such  restricted  genus  or  subgenus  as  may  be  judged  advisable,  and 
such  assignment  is  not  subject  to  subsequent  change.'.’  The  first  one 
to  do  this  is  unquestionably  Laurent i,  in  1768.  He  dismembered  t lie 
enormous  genus  Coluber  of  Linnaeus  and  left  comparatively  few  species 
in  it.  Five  of  these  are  additional  to  those  included  by  Limuvus  in 
his  original  Coluber  of  1758,  and  are  consequently  ineligible  as  types, 
because  a  species  can  not  “be  selected  as  type  which  was  not  origi¬ 
nally  included  in  the  genus.”  The  type  must  of  necessity,  therefore, 
be  selected  from  among  the  remaining  Linmvan  species,  viz,  Coluber 
stolatus ,  buccatus ,  sibon ,  chersea ,  and  bents ,  the  two  last-mentioned 
being  in  reality  only  one  species.  It  now  so  happens  that  only  one  of 
these  has  been  designated  by  a  subsequent  writer  as  type  of  the 
genus  Coluber ,  viz,  C.  berus ,  which  was  so  designated  by  Prof.  Robert 
Collett  ,  in  1878, a  and  in  the  words  of  article  30“  such  assignment  is  not 
subject  to  subsequent,  change.”6  The  result  is  fully  consonant  with 
the  “recommendation”  accompanying  article  30,  more  particularly 
that  part  of  paragraph  C,  which  provides  that  “if  the  genus  contains 
both  exotic  and  nonexotic  species,  from  the  standpoint  of  the  original 
author,  the  type  is  to  be  selected  from  the  nonexotic  species,”  inas¬ 
much  as  C.  berus  is  the  only  nonexotic  species  among  the  eligible  spe¬ 
cies.  That  this  result  also  agrees  with  Laurenti’s  “intention”  has 
been  well  shown  by  Cope, c  who  expressly  remarks  that  “the  poison¬ 
ous  species  are,  then,  the  types  of  the  Coluber  of  Laurenti.” 

In  a  laige  collection  of  Russian  and  Siberian  reptiles  received  by 
the  United  States  National  Museum  in  1885  from  Dr.  Alexander 
Strauch  there  are  three  specimens  named  Yipera  berus  which  in  the 
invoice  are  marked  thus:  No.  32,  Dui  auf  Saehalin;  No.  84,  Smei- 
nogorsk  (Altai);  No.  SS?,  Dui  auf  Saehalin. 

a  Christiania  Vidcnsk.  Selsk.  Forhandl.,  1S7S,  no.  3,  p.  6. 

&  It  might  oven  bo  maintained  that  the  same  selection  was  made  as  early  as  1820  by 
Merrem  (Syst.  Amphib.,  p.  148).  lie  subdivided  also  the  genus  Coluber ,  but  unfor¬ 
tunately  be  did  not  retain  the  name  for  any  of  the  subdivisions.  But.  in  instituting  the 
genus  Pellets  for  Coluber  berus  be  expressly  ment  ions  Laurenti’s  Colubers#  the  equivalent. 

*  Proe.  IT.  8.  Nat,  Mas.,  XI,  p.  389.  * 
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The  original  parchment  tags  with  the  numbers  are  still  attached 
to  the  specimens  which  represent  two  species  as  follows:  No.  32 
(U.S.N.M.  No.  14325)  Coluber  herns ;  No,  84  (14324),  Coluber  herns; 
and  No.  88  (14318),  Coluber  renardi.  It  should  be  noted  that  the 
question  mark  following  88  in  the  invoice  is  not  found  on  the  parch¬ 
ment  tag;  also  that  there  is  another  No.  SS,  viz,  a  Natri.r  hydros, 
from  Mangyshlak,  Transcaspia  (U.S.N.M.,  No.  14327).  This  ques¬ 
tion  mark  in  the  invoice  throws  some  doubt  upon  the  accuracy  of  the 
whole  entry  rendering  the  locality  Dui  on  the  island  of  Sakhalin  for 
Coluber  renardi  very  dubious  in  the  face  of  the  fact  that  this  species 
hitherto  has  not  been  recorded  from  any  locality  east  of  the  Altai 
Mountains.  On  the  other  hand,  it  must  not  be  forgotten  that  (bl- 
uber  herns  and  (\  renardi  occur  in  the  same  localities  in  western 
Siberia,  and  that  Strauch  himself  did  not  distinguish  between  the 
two  species.  Nevertheless,  (\  renardi  can  not  be  admitted  to  the 
fauna  of  Sakhalin  upon  the  strength  of  our  specimen  alone,  the 
locality  of  which  must  be  regarded  as  erroneous  until  corroborated 
by  additional  material. 

Coluber  renardi a  is  quite  distinct  from  C.  herns.  Our  specimen 
(female)  has  21  scale  rows,  145  vcntrals,  and  25  subcaudals  and  shows 
all  the  characteristic  features  of  the  species,  such  as:  Snout  pointed, 
hollow  with  swollen  canthal  edge;  one  apical  scale  only  in  contact 
with  the  rostral;  upper  preocular  long,  anteriorly  touching  nasal; 
nostril  small,  located  in  the  lower  half  of  the  nasal.  The  scutellation 
of  the  top  of  the  head  is  almost  identical  with  Boulenger’s  figure  c 
on  Plate  LXIV.6 

COLUBER  BERUS<:  Linnaeus. 

1758.  Coluber  berus  Linn.eus,  Syst.  Nat.,  10  ed.,  I,  p.  217  Hype-locality,  Europe); 
12  ed.,  I,  17  6(1,  p.  377. — Lavrenti,  Syn.  Kept.,  17(18,  p.  97.—  Vi  pent  berus 
Daudin,  Ilist.  Nat.  Kept.,  VI.  1803,  p.  SO. — Middendorff,  Sibil*.  Reise, 
II,  n,  Pt.  1.  1853,  p.  247  (Udskoi  Ostrog;  sources  of  the  Riv.  Tugur). — 
Strauch,  Mein.  Acad.  Sci.  St.  Petersb.  (7),  NXI,  no.  4,  1873,  pp.  200, 
279  (Ussuri;  Hadshi  Bay;  Udskoi  Ostrog;  Uisut  Island;  Sakhalin;  Niko- 
layevsk;  Possiet  Bay). — Jan,  Icon.  Ophid.,  livr.  45,  1874,  pi.  ii. — Nik¬ 
olski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  LX,  Prilozhen.  no.  5,  1889, 
p.  290  (Sakhalin);  Zap.  Imp.  Akad.  Nauk.  S.  Peterburg  (8),  XVII,  no.  1, 
1905,  p.  303  (Russia  to  Sakhalin).— Boulenger,  Ann.  Mag.  Nat.  Hist.  ((>), 

rt1861.  Pelias  renardi  Christoph,  Bull.  Soc.  Nat.  Moscow.  XXXIV,  Pt.  2,  p.  599 
(type-locality,  Sarepta,  SE.  Russia). —  Vipera  renardi  Boulenger,  Proc. 
Zool.  Soc.  London,  1S93,  pp.  59S,  757,  pi.  lxiv  (Southeastern  Russia  to 
eastern  Turkestan);  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  475  (southern 
Russia  and  central  Asia). 

Named  for  councilor  of  State,  Doctor  Renard,  then  editor  of  the  Bulletin  of  the 
Imperial  Society  of  Naturalists  of  Moscow. 

b  Proc.  Zool.  Soc.  London,  1893. 

c Berus  as  the  name  of  a  water  snake,  probably  Natrix  natrir ,  is  said  to  be  used  first 
by  such  medieval  writers  as  Albertus  Magnus,  Vincent  de  Beauvais,  etc. 
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Y,  Fob.  1890,  p.  139  (Possiet  Bay  to  Sakhalin);  Cat.  Sn.  Brit,  Mils.,  Ill, 
1896,  p.  476  (Sakhalin).—  Pclias  bans  Dobrotvorski,  I  z  vest.  Sibir.  (ltd. 
Googr.  Obst chest.,  I,  1870  (p.  23)  '(Sakhalin). — Poederlein,  Mitth. 
Deutsch.  Gos.  Ost-Asions,  III,  heft  22,  Dee.  1880,  p.  89  (Sakhalin). 

1822.  Chersea  vulgaris  Fleming,  Philos.  Zook,  II,  p.  295.- —  Berus  vulgaris  Swain- 
son,  Classif.  Fish.  Araph.  Rept,,  II,  (Lardnor’s  Cab.  Encycl.),  p.  362. 

The  numerous  synonyms  based  upon  European  color  varieties  are 
here  omitted. 

Xo  distinctions  have  been  pointed  out  between  east  Asiatic  and 
European  specimens,  and  no  tangible  ones  seem  to  exist.  It  is  per¬ 
haps  worth  noticing  that  the  number  of  vcntrals  of  all  the  eastern 
specimens  recorded  is  rather  high,  viz,  between  143  and  158,  averag¬ 
ing  about  150,  while  in  a  large  number  of  western  specimens  (167) 
the  average  is  about  145.  This  tendency  toward  a  lower  number 
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Figs.  35S-360.— Coluber  berus.  1/,  x  nat.  size.  35s.  tup  uk  heap;  359,  side  or  heap;  300,  under¬ 
side  of  head.  No.  14325,  U.S.N.M. 


of  vcntrals  in  the  west  is  shown  by  a  still  lowin’  average  of  143  ven- 
trals  in  54  British  specimens  or  even  137.5  in  11  specimens  from  the 
Pyrenean  peninsula. 

Description. — Adult  female;  l  .S.X.M,  Xo.  14325;  Dili,  island  of 
Sakhalin  (figs.  35S-360).  Rostral  slight ly  higher  than  wide,  well 
visible  from  above;  snout  above  covered  by  about  1G  scales,  the 
fragments  of  internasals  and  prefrontals,  of  which  two  join  the  rostral 
and  two  larger  ones  cover  the  can  thus  rostralis  between  naso-rostral 
and  supraocular;  frontal  as  long  as  its  distance  from  tip  of  snout, 
wider  than  supraoculars,  from  which  it  is  separated  by  a  series  of 
scales;  parictals  irregularly  broken  up,  the  two  large  shields  adjoining 
the  frontal  somewhat  smaller  than  the  latter;  nostril  large,  in  the 
middle  of  the  posterior  nasal,  the  anterior  nasal,  or  prenasal,  not 
entering  nostril  and  therefore  also  known  as  naso-rostral;  three 
loreals  behind  posterior  nasal,  one  above,  two  below;  eye  on  sides 
and  below  surrounded  by  nine  scales,  ten  on  right  side;  temporals 
numerous  scales,  more  or  less  irregular,  those  of  the  anterior  row  not 
larger  than  the  postoculars;  nine  supralabials,  fourth  and  fifth  largest, 
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situated  under  the  eve  and  separated  by  a  single  row  of  scales;  four 
lower  labials  in  contact  with  anterior  chin-shields  which  are  much 
larger  than  the  posterior;  21  rows  of  scales,  all  except  outer  row 
keeled  and  with  two  apical  pits;  146  ventrals;  anal  entire;  sub- 
caudals  in  pairs,  22+  (tail  defective).  Color  (in  alcohol)  above 
tawny-olive  with  a  brownish  black,  very  distinct  zigzag  band  along 
the  middle  of  back  and  tail,  and  a  series  of  obscure,  alternating, 
lateral  spots;  top  of  head  brownish  black  continuous  with  a  similarly 
colored  chevron  mark  opening  backward  on  occiput;  a  brownish 
black  band  from  nostril  through  eye  over  lower  temporals  to  the  side 
of  neck  passing  over  the  last  supralabial  at  angle  of  mouth;  can  thus 
rostralis  and  supralabials  yellowish,  the  latter  mostly  with  a  black  line 
along  the  posterior  suture;  chin  and  throat  yellowish,  mottled  with 
dark  slate  color;  whole  underside  uniform  slate  black,  each  ventral 
narrowly  edged  with  pale  olive. 


Total  length  (tail  defective) .  588 

Snout  to  vent .  520 


The  proportion  of  tail  to  total  length  in  the  female  averages  as  1  to 
9.33. 

In  the  male  the  tail  is  considerably  longer,  with  more  numerous 
subeaudals,  the  proportion  to  total  length  averaging  as  1  to  7.33. 

The  viper  very  rarely  exceeds  700  mm.  in  total  length. 

Variation . — The  specimen  described  above  represents  the  average 
of  this  species,  but  both  scutellation  and  coloration  are  very  variable. 
The  degree  of  breaking  up  of  the  normal  shields  of  the  head  is  thus 
very  different  in  different  individuals,  so  that  two  specimens  exactly 
alike  can  rarely  be  found;  thus  the  frontal  may  be  in  contact  with 
the  supraoculars,  or  on  the  other  hand  it  may  be  separated  from  the 
parietals  by  a  series  of  scales;  number  of  scales  around  the  eye  varies 
between  6  and  13,  of  supralabials  between  6  and  10.  The  variation 
in  number  of  ventrals  and  its  correlation  with  the  geographical  dis¬ 
tribution  has  been  alluded  to  above  (p.  446). 

The  coloration  is  also  exceedingly  variable,  at  least  in  European 
specimens,  the  ground  color  varying  through  all  the  shades  of  brown 
and  olive  from  silvery  gray  to  black,  and  the  pattern  showing  endless 
modifications  of  the  one  described  above  which  may  be  said  to  be 
typical. 

Habitat. — The  common  viper  extends  from  western  Europe  to  the 
Japanese  and  Okhotsk  seas  in  the  East. 

Numerous  specimens  were  collected  in  the  island  of  Sakhalin  by 
Prof.  F.  Schmidt,  in  1863.  Nikolski  says  that  this  snake  is  very  com¬ 
mon  on  the  island,  that  Dobrotvorski  noted  it  in  the  southern  part  and 
that  Poljakof  collected  a  specimen  in  the  neighborhood  of  Ivorsakovski. 
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Maaek  obtained  it  in  Ussuri,  and  von  Schrenck  in  various  parts  of 
Amurland.  Dybowski  sent  to  the  inuseum  in  Warsaw,  Poland,  a 
specimen  taken  at  Possiet  Bay  near  the  boundary  between  Korea 
and  the  Russian  ("oast  Province,  according  to  Strauch,  who  also  men¬ 
tions  its  occurrence  at  Udskoi  Ostrog. 

The  United  States  National  Museum  has  one  specimen  from 
Sakhalin  obtained  from  the  St.  Petersburg  Academy.  The  museum 
in  Hamburg  has  three  specimens  collected  by  Dieekmann  at  Nikola- 
y^evsk  (No.  2162). 

List  of  specimens  of  Coluber  bcrus. 


Muse  mn. 


No. 


Sex. 


I 


Locality. 


When  By  whom  col-  js 
col-  lected  or  from  £ 
lected.  whom  received. 


U.S.N.M . . . 

Brit.  Mus. . 

Do . 

St.  Peters¬ 
burg. 

Do . 

Do . 

Do . 

Do . 

Do . 


14325  Female  a 


a  6  _ do  A . 

_ do. ft. . 

1031  (c) 


1032 

1028 

1020 

1030 

1035 


Dili,  Sakhalin  Bland . j 

Sakhalin  Island . 

_ do . 

St.  Fetor  si.)  urg 
Academy. 
. do . 

. do . 

21  146 

21  158 

21  143 

1  ...J  9-10  9 

1  33  . 

1  32 

Dui,  Sakhalin  . .  . 

F.  Schmidt _ 

1  21  152 

32  . . 

_ do . 

. do . 

21  149 

_  39  . . 

Ussuri . 

Maack . 

21  153 

....  33  . 

Bay  lladshi,  Amurl . 

L.  v.  Schrenck. 

21  158 

_  30  . 

Uisut  Island,  Liman . 

. do . 

21  151  1 

_  32  . 

Nikolayevsk . 

. do . 

21  146 

....  38  . 

I 


a  Description  p.  446;  figs.  358-360.  ft  Boulenger,  Cat.,  Ill,  p.  481.  e Strauch,  p.  279. 


Family  CROTALIDvE. 

The  4< pit  vipers”  receive  their  name  from  the  deep  pit  or  hole  on 
the  side  of  the  face  between  the  nostril  and  the  eye,  as  shown  in 
fig.  363.  This  cavity  sinks  deep  into  the  maxillary  bone  and  repre¬ 
sents  a  u  blind  ”  sac  lined  with  epidermis  and  not  connected  with  any 
of  the  other  cavities  or  organs  in  the  head  by  any  inside  opening  or 
canal. 

The  maxillary  bone,  into  the  lower  end  of  which  the  large  hollow 
fang  is  immovably  fastened  like  the  knife  in  a  handle,  is  extremely" 
shortened  and  higher  than  long  so  as  to  appear  to  be  in  a  vertical 
position  (fig.  361).  On  the  outer  face  of  this  bone  there  is  the  deep 
cavity  forming  the  bony  walls  of  the  pit  already  referred  to,  which 
separates  two  articular  surfaces.  The  upper  one  at  the  top  of  the 
maxillary"  forms  with  the  corresponding  concave  face  of  the  lachrymal 
(prefrontal)  bone,  which  projects  from  and  articulates  with  the  frontal 
bone,  a  hinge-like  joint  allowing  considerable  freedom  of  motion. 
The  lower  articular  surface  receives  the  flattened  anterior  end  of  the 
external  pterygoid  bone  (ectoptery^goid  or  transpalatine).  It  will  be 


HERPETOLOGY  OF  JAPAN. 


449 


seen  from  the  accompanying  cut  (fig.  301)  that  if  the  latter  bone 
(a)  be  moved  forward  or  backward,  the  maxillary  (d)  hinges  on  the 
lachrymal  (prefrontal)  (c)  and  that  if  the  eetopterygoid  be  pushed 
forward  the  fang  is  erected. 

Fora  more  detailed  description  of  the  poison  apparatus,  the  poison, 
etc.,  see  my  Poisonous  Snakes  of 
North  America.® 

The  Crotalid  snakes  are  found 
in  both  hemispheres.  They  are 
entirely  absent ,  however,  in  Africa 
and  the  southwestern  corner  of 
Asia,  as  well  as  in  Australia. 

They  are  practically  unknown  in 
Europe  also,  except  that  one  spe¬ 
cies  enters  the  extreme  south¬ 
eastern  corner. 

The  general  impression  that 
the  Crotalldx  are  overwhelmingly 
American  in  their  distribution  is 
entirety  erroneous,  as  nearly  40  per 
cent  of  the  known  species  occur  in  Asia,  and  I  am  strongly  of  the 
opinion  that  the  family  originated  in  the  Chi  World  and  spread  to 
America  afterward.  The  rattlesnake:  which  are  peculiar  to  the 
latter  continent  are  the  latest  specialization  of  the  type. 

KEY  iO  fc\rAXEfE  GENERA  OF  CROTAL1D.E. 


a 1  Top  of  head  with  large  symmetrical  shields . Agkistrodon ,  p.  449. 

a2  Top  of  head  covered  with  scales . Tnmeresurus ,  p.  465. 


Genus  AGKISTRODON  &  Beauvois. 

1799.  Agkistrodon  Beauvois,  Trans.  Amer.  Philos.  Soc.,  TV,  p.  381  (type,  A. 
mokasen). 

1802.  Sajtale  Latreille,  Hist.  Nat.  Rept.,  Ill,  p.  15S  (same  type). 

1803.  Cenchris  Daudin,  Bull.  Soc.  Philom.  (Paris),  III,  No.  72,  March  1S03,  p.  188 

(same  type). 

1819.  Scytalus  Rafinesque,  Am.  Journ.  Sci.,  I,  p.  S4  (emendation;. 

1826.  Tisi phone  Fitzixger,  Neue  ('lass.  Rept.,  pp.  34,  63  (type,  T.  cuprea). 

1826.  Tiigonoce phalli s  Boie,  Isis,  1826,  p.  214  (not  of  Oppel,  1811). 

1S36.  Aeontias  Troost,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  Ill,  p.  190  (type,  A.  leuco- 
stoma;  not  of  Cuvier,  1829). 

1836.  Toxicophis  Troost,  Ann.  Lyc.  Nat.  Ilist.  N.  Y.,  Ill,  p.  190  (same  type). 
1849.  Haigs  Gray,  Cat.  Snakes  Brit.  Mus.,  p.  14  (type,  Trigonocephalus  halys  Boie; 
not  of  Fabricius,  1803). 

1854.  Ancistrodon  Baird,  Serp.  N.  Y.,  p.  13  (emendation)  (not  of  Roemer,  1849). 

Among  the  species  of  the  genus  Agkistrodon  which  extends  from  the 
northern  borders  of  1  lie  Caspian  Sea  throughout  most  of  the  Asiatic 

a  Rept.  U.  S.  Nat.  Mus.  for  1893,  pp.  365-380  and  457-480. 

&From  ayKidrpov ,  hook:  ddd>v,  tooth.  The  correct  transliteration  would  be 
Ancistrodon . 

26485— No.  58—07 - 29 


Fig.  361.— Poison  apparatus  of  a  Crotalid 
Snake.  Right  side,  a.  External  pterygoid 

BONE  (ECTOPTERYGOID  OR  TRANSPALATINE);  6, 
INTERNAL  PTERYGOID  BONE  (ENTOPTERYGOID)  J 
C,  PALATAL  BONE;  d,  MAXILLARY  BONE!  e,  LACHRY¬ 
MAL  BONE  (PREFRONTAL).  (AFTER  MITCHELL.) 
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mainland  and  in  North  and  Central  America  there  is  a  small  compact 
group  consisting  of  the  species  A.  halys ,  blomhoffii  and  himalayanus 
occupying  the  vast  territory  from  the  Caspian  Sea  in  the  west  to  the 
Pacific  Ocean  in  the  east,  and  from  Lake  Baikal  in  the  north  to  the 
Himalayas  in  the  south.  They  are  closely  interrelated,  in  fact  so  nearly 
allied  that  their  descent  from  a  common  ancestor  can  not  have  taken 
place  at  a  very  distant  period.  Of  these,  A.  blomhoffii ,  which  is  the 
only  species  occurring  within  our  limits,  shows  certain  differentia¬ 
tions  according  to  locality,  making  it  advisable  to  discriminate 
between  several  forms. 

The  Agkistrodon  intermedins  which  Strauch  described  in  186S  and 
characterized  as  an  A.  blomhoffii  with  23  scale  rows,  Boulenger,  on  the 
other  hand,  diagnoses  as  an  A.  halys  without  the  snout  turned  up. 
Practically  both  seem  to  be  right,  for  as  far  as  I  can  see  A.  interme¬ 
dins ,  as  accepted  by  them,  is  not  a  well-defined  form  (much  less  a 
species  as  this  term  is  used  conventionally),  but  an  aggregation  of  more 
or  less  intermediate  specimens.  In  the  sense  in  which  they  have 
been  adopted  hitherto  neither  have  a  definable  range.  According  to 
Strauch  not  only  does  A.  blomhoffii  occur  in  the  same  localities  on  the 
mainland  as  A.  intermedins ,  but  the  latter  occurs  also  in  Japan  pro¬ 
miscuously  with  the  former,  as  individuals  with  23  scale  rows  occur 
both  in  southern  and  northern  Japan.  The  trouble  is  that  the  number 
of  scale  rows  is  not  constant,  the  inconstancy  apparently  varying  to 
some  extent  with  the  locality.  On  the  other  hand,  to  what  extent  the 
turning  up  of  the  end  of  the  snout  may  serve  in  all  instances  as  a  char¬ 
acter  to  separate  A.  halys  I  can  not  say  for  lack  of  material,  and  for 
that  reason  I  shall  at  present  treat  the  latter  as  a  good  species. 

For  the  study  of  A.  intermedins  and  A.  blomhoffii  I  have  collected 
about  100  more  or  less  complete  scale  formulas  of  individual  speci¬ 
mens,  all  of  which  will  be  found  in  the  appended  tables. 

Table  la  is  a  record  of  27  specimens  of  undoubted  Japanese  origin.® 
They  show  A.  blomhoffii  in  its  purity  with  a  normal  scale  formula  of 
21  scale  rows;  132-146  ventrals  (average  141.3);  44-56  pairs  of  sub- 
caudals  (average  49.2);  and  7  supralabials.  Two  of  the  specimens 
in  the  United  States  National  Museum,  viz,  Nos.  31866  and  34040, 
have  23  scale  rows,  and  Strauch  mentions  that  in  the  Leiden  Museum 
he  found  some  specimens  from  Japan  also  with  23  scale  rows,  while 
Ililgendorf  records  one  of  his  Tokyo  specimens  as  having  23  rows. 
On  the  other  hand,  the  number  of  supralabials  (7)  seems  to  be  abso¬ 
lutely  constant  in  Japan. 

Table  II  contains  formulas  of  20  specimens  from  Korea,  south¬ 
eastern  China,  and  Formosa,  viz,  21-23  scale  rows;  138-151  ventrals 

a  For  reasons  given  farther  on  (p.  452),  I  have  not  included  in  this  table  certain 
specimens  in  the  St.  Petersburg  Academy  Museum,  recorded  by  Strauch  as  being 
from  Japan. 
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(average  143. S);  29-46  subcaudals  (average  35).  The  supralabials 
are  not  given  in  detail,  but  judging  from  Boulenger’s  account  all  the 
specimens  examined  by  him  had  7.  One  of  my  Korean  specimens  has 
8  supralabials  on  one  side.  It  will  be  seen  that  these  formulas  agree 
tolerably  with  those  from  Japan  except  that  the  subcaudals  are  much 
fewer. 

Tables  III  and  IV  embrace  the  specimens  recorded  from  the  region 
lying  to  the  north  and  northwest  of  those  contained  in  Table  II — i.  e., 
from  the  Russian  Coast  Province  and  the  River  Amur  to  eastern  Turk¬ 
estan.  They  represent  mostly  the  specimens  attributed  to  A.  inter¬ 
medins  by  Strauch  and  Roulenger.  They  agree  in  having  an  inter¬ 
mediate  number  of  subcaudals,  viz,  36-49  (average  41)  and  [32]  37-53 
(average  43.7) ,  respectively.  They  also  agree  fairly  well  in  the  number 
of  ventrals,  viz,  151-163  (average  155.8)  and  [147]  154-179  (average 
163.5),  respectively,  but  it  will  be  seen  that  these  figures  greatly  ex¬ 
ceed  the  corresponding  ones  of  Tables  I  and  II.  There  is,  however, 
one  marked  difference  between  Tables  III  and  IV,  since  it  will  be  found 
that  among  the  specimens  collected  east  of  the  Khingan  Mountains 
in  Manchuria  (Table  III)  the  great  majority  (70.6  per  cent*  in  a  total 
of  17  specimens)  have  21  scale  rows,  while  of  those  from  the  Khingan 
Mountains  and  the  country  to  the  west,  viz,  Mongolia,  Transbaikalia, 
and  eastern  Turkestan,  the  greater  number  (76  per  cent,  in  a  total  of 
29  specimens)  have  23  rows  or  more. 

Before  proceeding  farther  a  few  words  may  be  said  regarding 
Table  15.  The  two  specimens  from  Yaevama  in  the  United  States 
National  Museum  agree  structurally  and  in  their  scale  formulas 
exactly  with  the  Japanese  specimens,  but  they  differ  exceedingly 
from  the  latter  in  color.  Their  ground  color  (in  alcohol)  is  a  “tawny 
olive/’®  uniform  on  top  of  head,  but  indistinctly  varied  and  mar¬ 
bled  on  back  and  sides  with  blackish  and  with  indications  of  pale 
cross  bands;  a  band  slightly  darker  than  the  ground  color  through 
eye  and  temples;  lips  whitish,  as  is  also  the  whole  underside;  each 
ventral  sprinkled  with  irregular  blackish  brown  dots  and  spots  on 
the  basal  half.  It  seems  probable  that  they  represent  a  permanent 
local  color  race,  and  are  so  recognized  further  on. 

The  differences  between  the  specimens  listed  in  Tables  I-IV  may 
be  synoptieally  expressed  as  follows: 
a{  Ventrals  151  or  less. 

61  Subcaudals  43  or  more . Tables  1  and  I«  (Japan  and  Yaevama  Islands). 

b 2  Subcaudals  4G  or  less . Table  II  (SE.  China;  Korea;  Formosa). 

a2  Ventrals  117  or  more. 

bl  Scale  rows  (in  70. G  per  cent)  21.  .Table  III  (Coast  Province;  Ainu rland,  west  to 

Khingan  Mountains). 

b 2  Scale  rows  (in  79  per  cent)  23 - Table  IV  (Khingan  Mountains  to  East  Turke¬ 

stan). 

aRidgway,  Xomencl.  Colors,  18SG,  pi.  hi,  Xo.  17. 
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It  will  be  seen  that  a  considerable  amount  of  intergradation  occurs. 
Thus  it  would  be  impossible  to  say  to  which  of  the  three  forms  (Tables 
11,  III,  or  IV)  a  specimen  with  151  ventrals  and  45  subcaiidals  were  to 
be  referred,  unless  it  had  8  supralabials,  in  which  ease  it  would 
probably  be  correct  to  refer  it  to  either  Tables  III  or  IV,  with  the 
chances  in  favor  of  Table  III,  if  it  had  21  scale  rows,  and  in  favor  of 
Table  IV  if  it  had  23  rows.  Unfortunately,  the  number  of  supralabials 
is  not  given  in  detail  in  the  recorded  scale  formulas,  or  we  might  per¬ 
haps  have  been  able  to  make  a  more  definite  statement.  We  only 
know  in  a  general  way  that  quite  a  large  number  of  the  specimens 
included  in  Tables  III  and  IV  have  S  supralabials,  and  I  hold  it  to  be 
probable  that  there  are  more  having  8  supralabials  in  Table  IV  than 
in  Table  III. 

I  now  call  attention  to  Table  Ah  containing  the  records  of  five 
specimens  in  the  Zoological  Museum  of  the  St.  Petersburg  Academy  of 
Sciences,  which  are  reported  to  be  from  Japan.  These,  with  a  number 
of  other  snakes,  were  sent  to  the  academy  in  1S61  by  Air.  Goschke- 
witscli,  who  was  Russian  consul  at  Hakodate,  Japan;  hence  Strauch 
concluded  that  they  were  from  Yezo.  Of  the  five  Agkistrodons,  he 
referred  Xo.  2225,  with  23  scale  rows,  to  A.  intermedins;  the  other  four, 
with  only  21  scale  rows,  to  .1.  blomhoffii ,  the  typical  Japanese  species. 
Upon  this  evidence  rests  the  admittance  of  A.  intermedins  into  the 
fauna  of  Japan  proper.  A  glance  at  Table  Ar  shows  at  once,  however, 
that  the  five  specimens  did  not  come  from  the  island  empire  at  all. 
They  belong  most  assuredly  to  Table  III,  within  the  limits  of  which 
not  only  the  extremes  are  easily  accommodated  but  with  the  averages  of 
which  their  own  averages  nearly  coincide  (ventrals,  respectively,  156.4 
and  155.8;  subcaudals  42  and  41).  If  we  consider,  furthermore,  that 
Air.  Goschkewitsch  sent  two  other  species,  which  nobody  else  has  found 
in  Japan  (namely,  Elaphe  dione,  seep.  318,  and  E.  schrenckii ,  see  p. 
315),  but  which  occur  in  the  Amur  Province,  1  think  there  can  not  be 
a  shadow  of  a  doubt  that  all  the  specimens  sent  by  him  were  only 
shipped  from  Japan  but  collected  somewhere  on  the  mainland,  either 
in  the  Coast  Province  or  in  Amur  land. 
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Museum. 


Sex  mid 
age. 


Locality. 


Authority. 


Average. 


a  Type  of  blomhoffii. 

Table  lb. —  Yaeyama  Islands. 


T 

m 

a 

©  i 

> 

m 

m 

V.  S.  N.  M . 

15421 

Female  . 

Omaehi,  Hondo  ...... 

...  .  Slejneger . 

21 

139 

53 

7 

Do. . , . 

15422 

Young.. 

. do . 

. do . 

21 

142 

4.8 

7 

Do 

15423 

. .  ..do . 

do  . . . 

21 

132 

47 

7 

Do 

15424 

do 

.do... 

.  .do  . 

21 

144 

49 

Do . 

15425 

....do... 

' . do . 

..do . ’ 

21 

139 

53 

7 

Do _ 

1542D 

...do... 

. do . 

. do . 

21 

141 

54 

7 

Do 

17S47 

.do. . . 

21 

7 

Do . 

23430 

Halter. 

Yezo .  . . 

. do . 

21 

143 

52 

7 

Do . 

3  IS*  10 

Female  . . 

.  Shikoku . 

. do . 

23 

140 

47 

7 

Do . 

31X07 

Male . 

. do . 

. do . 

21 

142 

15 

i 

Do . 

.  34023 

Female  . . 

.  Yokohama . 

21 

140 

49 

7 

Do . 

.  34024 

Male . 

21 

144 

56 

7 

Do . 

.  34040 

Female  .. 

. do . 

. do . 

,  23 

137 

45 

7 

Do . 

.  34041 

Male . 

. do . 

. do . 

21 

144 

55 

7 

Do . 

.  34042 

_ do _ 

. do . 

21 

140 

49 

7 

Do . 

34043 

Female  . . 

. do . 

. do . 

21 

143 

47 

7 

(a) 

,1a  pan . 

.  Boie . 

21 

142 

45 

Sei.  Coll.  Tokyo  . 

59 

Female  .. 

.  Hachijo  shiina . 

.  Stejneger . 

21 

139 

46 

7 

St.  Petersb . 

2231 

.  J apan . 

.  Strauch . 

21 

140 

46 

Leiden . 

. do . 

.  Schlegel . 

136 

46 

Do . 

. do . 

. do . 

142 

56 

Brit.  Mus . 

a 

Male . 

.  Boulenger . 

21 

140 

48 

7 

Do . 

b 

Female  . 

Yokohama . 

. do . 

21 

145 

47 

7 

Do . 

c 

Male . 

. do . 

. do . 

21 

142 

55 

7 

Do . 

e 

_ do ... 

.  Tsu-shima . 

. do . 

21 

146 

46 

Do... 

f 

Halfgr.  . 

. do . 

. do . 

21 

138 

44 

7 

Do . 

9  , 

Young... 

. do . 

. do . 

21 

145 

45 

7 

141.3  49.2  ... 


U.S.N.M . 

...J  34038  . 

.  Yaveyama . 

Stejneger.... 

..  21 

139 

49 

7 

Do . 

....  34039  . 

. do . 

..  21 

138 

53 

7 

Brit.  Mus . 

_  x  Male «  . . 

-  (?) . 

Boulenger  ... 

..  21 

137 

s46 

7 

Average. 


13S.0  49.3.... 


a  Type  Of  affinis. 
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Table  II.  ( East  China;  Korea;  Formosa.) 


1  ’ 

i  * 

Museum. 

No  Sex  and 

'  i  age. 

Locality. 

Authority. 

■  o 

(- 

r/j 

J 

3 

s 

r.S.N.M . 

. . .  14012 

Korea . 

Slejneger . 

21 

142 

34 

7-8 

Do . 

. . .  14013 

. do . 

21 

140 

37 

7 

Do . 

...  17507 

Male «. . 

Fusan.  Korea . 

21 

14S  , 

31 

7 

Do . 

...  1 7508 

....do... 

Seoul,  Korea . 

21 

146 

34 

7 

1 

21 

150 

42 

- 

Bril.  Mus . 

...  0 

Male.... 

Uang-Chau,  China  . 

Boulenger . 

2! 

144 

41 

i 

Do . 

p  1 

. . .  .do. . . . 

Ichang,  Thina . 

. do . 

21 

144 

35 

7 

Do . 

7 

Female  . . 

. do . 

. do . 

21 

140 

30 

i 

Do . 

. . . .  r 

Male . 

. do . 

. do . 

21 

143 

3* 

i 

Do . 

. . . .  s 

Female  . . 

.  Mountains  north  of  Kiu- 

. do . 

23 

145 

31 

7 

kiang,  China. 

Do . 

t 

. . .  .do. . . . 

. do . 

. .  .do . 

21 

142 

32 

- 

Do . 

. . . .  u 

. . .  .do. . . . 

...  .do . 

. do . 

21 

13S 

29  ! 

- 

Do . 

_  r 

Young. . . 

. do . 

. do . . . 

21 

138 

32  !, 

Do . 

. . .  .  V' 

Female  . . 

. do . 

21 

143 

31 

- 

Do . 

h 

Male . 

Formosa _ 

_ do  . 

23 

151 

40 

- 

Do . 

. . . .  i 

_ do. . . . 

.  1  ...  .do . 

. do  .  ... 

21 

140 

40 

Do . 

k 

Female . . 

Hainan . 

. do . 

21 

142 

- 

Do . 

l 

_ do _ 

. . do . 

. do . 

21 

144 

32 

- 

Do . 

Y oung  . . 

. do . 

. do . 

21 

144 

39 

7 

Do . 

... .  n 

_ do. . . . 

. do . 

. do . 

21 

141 

32 

- 

Average . 

143. S 

35.0 

a  Type  of  brevicuudus. 


Table  III. — Coast  Province;  bnurland,  ivest  to  Khingan  Mountains. 


St.  Petersb _ 

..  2219 

.  Ussuri . 

. . . .  St  ranch . 

..23 

163 

101 

30 

Do . . 

i  2291 

.  Cape  Tvr 

do 

j  23 

Do . 

223° 

Possiet  Bav . 

. do  ... 

..  21 

150 

40 

Do . 

. . .  2233 

,i  Upper  Amur 

.do 

21 

153 

41 

Do . 

. . .  2234 

s 

Komar . 

. do 

.  21 

154 

37 

Do . 

. . .  2236 

.  Amur . 

. . . . :  ...  .do . 

21 

151 

47 

Do . . 

. . .  2237 

.  Ana,  Ussuri  . 

do 

1  31 

157 

44 

Do . 

. . .  2238 

.  Amur . 

. do . 

..21 

151 

49 

Do . 

. . .  2240 

Bav  Guerin . 

. do . 

..21 

153 

41 

Do . 

. ..  2241 

.  Adi,  Amur 

...do . 

..  21 

154 

41 

Do . 

2242 

.  Noor,  Ussuri . 

. do . 

..  21 

158 

41 

Do . 

. . .  3723 

.  Tsehianka,  \mur  ..  . 

...  ..do . 

..  21 

155 

30 

Do . 

. . .  3723 

.  Ussuri . 

. do . 

..  21 

158 

42 

Do . 

. . .  i  3724 

do 

.  .  .  do  .  . 

.  21 

155 

43 

Brit.  Mus . 

, .  J  c 

Male . 

Khabarovka . 

_  Boulenger . . . 

..  23? 

155 

40 

Do . 

d 

_ do _ 

. do . 

. do . 

..  23? 

150 

40 

Do . 

c 

Female  . 

Ussuri  Kit  er . 

. do . 

..  23? 

158 

39 

155.  S,  41.0 


Average 


Subcaudals. 
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Table  IV.— Khingan  Mountains  to  East  Turkestan. 


X 

GC 

Museum. 

No. 

Sex  and 
age. 

Locality. 

Authority. 

£ 

- 

*2 

£ 

£ 

X 

Z 

'S 

5* 

'Ji 

i»- 

XTi 

GC 

St.  Petersb . 

2216 

Padun . . 

.  Straucli . 

.  23 

162 

45 

Do . 

2217 

_ do . 

. do . 

.  23 

164 

39 

Do . 

2218 

Nikolski  Zavod . 

.  23 

161 

43 

Do . 

2222 

Khingan . 

. do . 

.  23 

157 

42 

Do . 

2223 

Daurian  Steppes . 

.  23 

163 

32 

Do . 

2224 

Tarei  Noor . 

. do . 

.  23 

167 

41 

Do . 

2226 

Argun  River . 

. do . 

95 

160 

43 

Do . 

3710 

Bukukun . 

. do . 

.  23 

163  | 

40 

Do . 

3720 

Khingan . 

.  23 

161 

37 

Do . 

2235 

Argun . 

. do . 

.  21 

160 

42 

Do 

2230 

.  .do 

.  21 

154 

46 

Do . 

2243 

Gobi . 

. do . 

.  21 

147 

51 

Do . 

3721 

Khingan . 

. do . 

.  21 

155 

49 

Do . 

Ordos . 

. do . 

.  23 

179 

14 

7-S 

Do . 

_ do . 

.  23 

169 

42 

8 

Do . 

Ala-shan  Go  re  mm  . . . 

. do . 

■  21 

163 

48 

8 

Do . 

.!  21 

16S 

37 

7 

Stockholm . 

1806 

Female . . 

Altai . 

.  Stejneger . 

.1  25  ! 

172 

43 

8 

Do . 

1S07 

Male . 

. do . 

. do . 

.  21 

175 

51 

7-S 

Do . 

isos 

Female . . 

. do . 

. do. . . . 

.  23 

163 

47 

S 

Do . 

1809 

_ do _ 

. do . 

. do . 

.  23 

171 

46 

7-S 

Do . 

1810 

Male . 

. do . 

. . do . 

.  23 

161 

53 

S 

Do . 

1811 

_ do _ 

.  23 

166 

47 

7 

Do . 

Southern  Mongolia . . . 

.  Meheli . 

J  23 

163 

37 

Do . 

...  .do . 

. do . 

.  23 

170 

43 

Brit.  Mus . 

a 

Ilalfgr  .. 

East  Turkestan . 

.  Boulenger _ 

23° 

161 

49 

Do . 

b 

Female . . 

Smeinogorsk . 

.  23? 

166 

45 

Do . 

f 

Halfgr. . . 

Lob  Nor . 

. do . 

.  23? 

157 

42 

Do . 

9 

....do . 

. do . 

. do . 

.  23? 

164 

44 

Average . 

163.5 

43. 

7 

Table  V 

.  li  Japan  ”  (ioschk 

riritsch ,  1861. 

St.  Petersb .  2225  .  ‘‘Japan  ”  (?) .  Straucli _  23  162  38 


Do....: . 

2°27 

. . do . 

. do . 

...  21 

153 

42  .... 

Do . 

. .  222S  . 

. do . 

. do . 

...  21 

157 

42  .... 

Do . 

.  2229  . 

. do . 

. do . 

...  21 

157 

41  .... 

Do . 

. .  2230  . 

. do . 

...  21 

153 

47  .... 

Average . 

156.4 

42.0  .... 

It  may  now  be  regarded  as  demonstrated  that  the  only  form  found 
in  the  islands  of  Japan  proper  is  Agkistrodon  blomhojfii  which,  so  far  as 
the  accessible  material  and  records  go,  is  the  best  differentiated  form. 

The  Korean  and  Chinese  forms  differ  only  in  the  fewer  subcaudals. 
There  is  no  absolutely  sharp  line  between  the  two  forms  inasmuch  as  44 
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is  the  minimum  of  the  former  and  46a  the  maximum  of  the  latter. 
Yet,  of  the  36  specimens  enumerated,  only  one  (Brit.  Mus.  Xo.  70, 
or  less  than  3  per  cent  would  be  unidentifiable  by  that  test.  The 
averages  49  and  35.3  are  much  more  significant,  and  it  is  scarcely  to  be 
doubted  that  we  have  to  do  with  a  form  which  it  will  be  advantageous 
to  recognize  by  name. 

Contiguous  to  this  South  Chinese  and  Korean  form  we  have 
another  occupying  the  mainland  to  the  north  and  northwest.  Its 
chief  characteristic  consists  in  the  greater  number  of  ventrals,  which 
in  36  specimens  vary  between  [147]  151-170  (average  158. 4).  In 
addition  numerous  specimens  have  eight  supralabials  and  about  one- 
half  23  scale  rows  instead  of  21.  With  regard  to  the  latter  character 
it  is  possible  to  divide  the  localities  of  these  specimens  into  two  classes, 
the  great  majority  of  them  occupying  the  territory  east  of  the  Khin- 
gan  Mountains  having  21  scales,  those  farther  west  23.  The  percent¬ 
age  of  exceptions  in  each  group,  namely,  respectively  29  and  24  per 
cent — is  too  great  to  make  it  advantageous  to  recognize  two  forms. 
Unfortunately,  the  published  records  do  not  indicate  whether  the 
number  of  supralabials  is  more  constant.  For  the  present  at  least 
they  must  be  united  under  the  name  of  .4 .  blomhoffii  intermedins,  a 
term  consequently  somewhat  more  comprehensive  than  Straueh’s 
origi n  al  A .  i n term  edi  us . 

We  have  thus  three,  or  possibly  four,  local  forms  which  maybe  recog¬ 
nized  by  the  following  key: 

a1.  Ventrals  151,  or  less. 

b\  Subcaudals  44,  or  more. 

c1.  Underside  black,  more  or  less  blotched  with  whitish...  .A.  blomhoffii ,  p.  457. 
c2.  Underside  whitish,  sprinkled  with  blackish . A.  blomhoffii  ?  affinis ,  p.  461. 

b2.  Subcaudals  46,  or  less . . -4.  blomhoffii  brevicaudus ,  p.  463. 

a2.  Ventrals  (147)  151,  or  more ... . .1.  blomhoffii  intermedins ,  p.  464. 

The  most  interesting  conclusion  to  be  drawn  from  the  above  is  that 
the  typical  Japanese  form  is  least  closely  related  to  the  northern  .1. 
intcrmedius ,  which  occurs  on  the  opposite  side  of  the  Sea  of  Japan, 
and  that  their  connection  is  only  effected  through  the  shorttailed 
southern  Chinese  form,  a  conception  entirely  different  from  the  one 
formerly  held,  according  to  which  there  were  two  distinct  species, 
both  occurring  on  either  side  of  the  Sea  of  Japan.  The  latter  would 
involve  a  previous  northern  line  of  intercommunication  between  the 
two  territories,  while  now  it  is  seen  that  the  connection  between 
these  forms  lies  toward  the  south. 

o  It  would  appear  that  the  number  may  exceptionally  reach  50,  which  is  the  maxi¬ 
mum  noted  by  Doctor  Werner  for  some  specimens  from  Hankow.  I  will  here  again  call 
attention  to  the  fact  that  possibly  some  of  Doctor  Ilaberer’s  specimens  alleged  to  have 
been  collected  at  Hankow  in  reality  may  be  from  Japan,  where  he  also  collected.  (8ee 
under  Elaplie  climacophora,  p.  326;  quadnvirgatn ,  p.  331;  and  cons picil lata,  p.  336.) 
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Agkistrodon  blomhoffii.  From  Temminck  and  Schlegel.) 

For  explanation  of  plate  see  page  555. 
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AGKISTRODON  BLOMHOFFII  a  (Boie). 

MAMUSHI. 

Plate  XXVI. 

1820.  Trigonocc phalu s  blomhoffii  Boie  Isis.  1826,  p.  214  (type-locality,  Japan; 
Blomhoff,  collector);  Bijdr.  Xatuurk.  Wetensch.,  II,  Pt.  1,  1827,  p.  26S. — 
Temminck  and  Schlegel,  Fauna  Jap.,  Rept.,  1837,  pp.  88,  90,  139; 
Ophid.,  pi.  vi  h  (Kiiisiu;  Hondo). — Dumeril  and  Bibron,  Erpet.  Gen., 
Y1T,  Pi.  2,  1854.  ]).  1490  (Japan).  Bleeker.  Xatuurk.  Tijdschr.  Neder¬ 
land.  Indie,  XVI.  1858.  p.  204  (Japan).— Strauch,  Mem.  Acad.  Sci.  St. 
Petersb.  (7),  XXI,  Xo.  4.  1873.  pp.  251,  282  (part :  Ppm.  Xo.  2231:  Japan, 
Maximowiteh,  collector)--'  Hilgenoorf,  Mitth.  Deutsch.  Ges.  Ost- 
Asiens.  I.  heft  10.  July  1870.  p.  30  (Tokyo).— Eastlake,  Trans.  Asiat. 
See.  Japan,  XIII,  1885,  p.  72  (Japan);  Nature,  XXXI,  April,  1885, 
p.  5S7. — Okada,  Cat.  Vert.  Japan,  1891,  p.  09  (Ivaga;  Kyoto;  Tokyo; 
Awa,  lhmdo;  Ilachijo  sliima;  Ecliigo;  Awaji;  Yezo;  Toza). — Halys 
blomhoffii  Guenther,  Rept.  Brit.  India,  1804,  p.  393  (part:  Japan). — 
Hiloendorf,  Sitz.  Ber.  Ges.  Xaturf.  Fr.  Berlin,  18S0,  p.  117  (Tokyo). — 
Ancistrodon  blomhoffii  Boulenger,  Gat.  Snakes  Brit.  Mus.,  Ill,  1890, 
p.  525  (part:  Yokohama;  Tsushima). — Wall  Proc.  Zool.  Soc.  London, 
1903,  p.  102  (part:  Japan);  1905,  II,  p.  514  (Hondo;  YYzo;  Tanega  I.; 
Yaku  I.). 

1837.  Trigonocephalus  blomhoffi  Schlegel,  Phys.  Serp.,  II,  p.  552  (Japan). — 
Fritze,  Mitth.  Deutsch.  Ges.  Ost-Asiens,V,  heft 46, 1891,  p.  238  (Yezo). — 
Ancistrodon  blomhoffi  Boettger,  Kat.  Schl.  Mus.  Senckenberg.,  1898, 
p.  137  (Hondo;  Yezo). — Schnee-,  Zool.  Garten,  XLI,  1900,  p.  395  (color 
description  from  life). 

1859.  Trigonocephalus  blomhoffii  var.  megaspilus  Cope,  Proc.  Phila.  Acad.,  1859, 
p.  336  (type-locality,  unknown;  type  in  Phila.  Acad.  Mus.;  collected 
by  the  Perry  Expedition). 

1862.  Halys  bloomhoffii  Peters,  Mon.  Ber.  Berlin  Akad.  Wiss.,  1862,  p.  671 
(lapsus). 

Description. —  Adult  male;  U.S.N.M.  No.  31867;  Kochi,  province 
of  Toza,  Shikoku,  May,  1903;  Dr.  Hugh  M.  Smith,  collector  (figs. 
362-364).  Rostral  as  high  as  broad  scarcely  visible  from  above; 
internasals  small,  subtriangular,  their  suture  half  that  between  pre- 
frontals  which  are  broadly  in  contact  with  supraoculars;  frontal 
slightly  longer  than  broad,  as  long  as  its  distance  from  rostral  and 
as  interparietal  suture,  nearly  straight  in  front;  supraoculars  longer 
than  frontal  and  nearly  as  broad  at  the  center  of  eye;  parietals  as  long 
as  supraoculars,  longer  than  distance  of  frontal  from  tip  of  snout ; 
nostril  roundish  in  the  posterior  edge  of  the  anterior  nasal  which  is 
twice  as  large  as  the  posterior;  two  loreals  one  above  the  other,  the 
lower  one  bordering  the  pit  anteriorly;  a  narrow  subfoveal  bordering 
the  pit  below  posteriorly,  not  reaching  the  eye;  two  preoculars,  of 
which  the  lower  borders  the  pits  above  posteriorly;  pit  nearer  eye 
than  nostril;  two  postoculars,  of  which  the  lower  is  long,  narrow,  and 

a  Blomhoff  was  director  of  the  Dutch  factory  on  Decima  for  more  than  ten  years  dur¬ 
ing  the  early  part  of  the  nineteenth  century.  His  collections  were  brought  to  Batavia, 
where  II.  Boie  described  the  reptiles  and  batrachians. 

&  Reproduced  in  this  work  on  Plato  XXVI. 
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crescentic,  nearly  reaching  the  lower  preocular  below  the  eye  and 
separating  the  latter  from  fourth  supralabial;  2+4  temporals,  of 
which  the  lower  ones  in  each  row  are  large  hexagonal  flat-  shields, 
those  above  being  small  scales,  keeled  on  the  row  nearest  the  parietals: 
the  lower  temporal  of  the  third  row  large  and  shaped  like  those  in 
front  of  it;  these  three  lower  temporals  form  a  series  of  large  shields 
larger  than  the  adjoining  labials;  7  supralabials,  second  smallest,  third 
and  fourth  largest,  and  those  behind  gradually  decreasing  in  size, 
third  just  entering  eye;  five  lower  labials  in  contact  with  anterior 
chin-shields,  which  are  much  larger  than  the  second  pair,  the  latter 
being  scarcely  differentiated  from  the  scales  behind  and  between 
them;  21  rows  of  strongly  keeled  scales  with  a  pair  of  apical  pits; 
142  ventrals;  anal  undivided;  45  subcaudals,  all  divided.  Color  (in 
alcohol)  above  brownish  gray  with  a  series  of  large,  rhomboid,  darker 


Figs.  362-364  — Agkistrodon  blomhoffii.  1£  x  nat.  size.  362,  top  of  head;  363,  side  of  head; 

.  364,  UNDERSIDE  OF  HEAD.  No.  31867,  U.S.N.M. 

brown,  black-edged  blotches  on  each  side  close  to  the  median 
dorsal  line,  alternating,  often  confluent,  descending  on  the  sides  to 
the  outer  scale  row,  separated  by  a  narrow  paler  grayish  band  the 
edges  of  which  nearest  the  black  margin  of  the  dark  blotches  incline 
to  whitish;  top  of  head  of  lighter  brown,  with  a  dark  irregular  mark¬ 
ing  on  each  shield  ;  a  sharply  marked  blackish  brown  stripe  on  lower 
preocular  through  eye  where  it  widens  to  a  very  broad  band  on  the 
temples,  passing  across  the  last  supralabial  at  the  corner  of  the  mouth, 
the  sharp  edges  of  this  band  emphasized  by  a  narrow  white  line  above 
and  below,  the  one  below  having  a  small  sharply  defined  white  spot 
on  the  anterior  angle  of  the  long  crescentic  lower  postocular;  under¬ 
side  irregularly  mottled  with  whitish  and  blackish  in  about  equal 
proportions;  tip  of  tail  brownish  white. 


Total  length .  513 

S  non  I  to  von  t .  *138 

Vent  to  tip  of  tail .  75 
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The  young  have  clearer,  brighter  colors,  more  contrasting  pattern, 
and  the  tail  always  light  colored  toward  the  tip  both  above  and  below. 

Variation. — The  most  obvious  instability  in  the  scale  formula  is 
the  varying  number  of  temporals,  but  this  variability  is  only  confined 
to  the  upper  scales  near  the  parietals.  As  a  matter  of  fact  the  outer 
edges  of  the  later  shields  seem  to  be  on  the  verge  of  breaking  up  into 
small  scales  as  evidenced  by  the  many  nicks  and  half-finished  sutures 
on  their  outer  margins.  The  prefront als  also  show  sign  of  breaking 
up,  and  there  is  a  distinct  regularity  hi  this  process.  In  nearly  all  the 
specimens  the  inner  anterior  corner  of  these  shields  is  more  or  less 
convex,  and  in  a  number  of  cases  this  slightly  elevated  region  is  cut 
off  by  regular  sutures  so  as  to  form  an  additional  anterior  pair  of  pre- 
frontals  adjoining  the  internasals.  Such  is  the  adult  female,  No. 
34043,  from  Yokohama.  Quite  similar  in  this  respect  is  the  adult 
female  No.  15421,  from  Omachi,  province  of  Sliinsliiu,  and  what  is 
even  more  interesting,  no  less  than  three  of  her  five  young  just  born 
have  these  accessory  prefrontals  exactly  like  the  mother,  while  only 
two  of  them  are  normal. 

The  number  of  supralabials,  7,  is  remarkably  constant.  Less  so  is 
the  number  of  seale-rows,  namely,  21,  but  23  is  rather  of  rare  occur¬ 
rence.  The  ventrals  range  between  132  and  146;  subcaudals  between 
44  and  56  pairs. 

The  coloration  is  very  variable.  While  specimens  lighter  than 
the  one  described  above  do  occur,  individuals  much  darker  seem  to 
be  more  frequent,  and  it  is  not  uncommon  to  find  specimens  with 
the  whole  underside  uniformly  black  or  nearly  so.  While  the  tip 
of  the  tail  seems  to  be  always  light  yellowish  in  the  young  I  find 
among  the  adults  before  me  an  even  proportion  of  specimens  with 
dark  and  light  tail  ends,  there  being  apparently  no  distinction  as  to 
sex  or  localit}r. 

The  specimen  from  Ilachijo  shima  (U.S.N.M.  No.  36540),  the  south¬ 
ernmost  island  of  the  Idzu  group,  kindly  submitted  to  me  by  Doctor 
Ijima,  differs  greatly  in  coloration  from  the  normal  specimens.  The 
ground  color  is  of  a  rich  reddish  brown  with  nearly  all  traces  of  black¬ 
ish  gone.  In  all  other  respects  the  specimen  seems  to  be  normal. 
Doctor  Ijima  writes  me  that  he  has  six  more  specimens  from  the  same 
locality  of  a  similar  coloration,  but  adds  that  the  Science  College 
Museum  also  has  a  specimen  (No.  5S)  from  the  same  island  of  a  dark 
color  similar  to  those  from  Hondo.  In  view  of  this  fact  1  refrain  from 
imposing  any  systematic  name  on  this  color  variety. 

Habitat. — As  here  understood  A .  blomhoffii  is  restricted  to  the 
islands  of  Japan,  being  represented  on  the  mainland  opposite  by 
closely  allied  forms,  in  Korea  by  A.  blomhoffii  brndcaudus ,  in  the 
Russian  Coast  Province  by  A.  blomlioffii  intrnrudivs. 
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The  mamushi  occurs  more  or  less  frequently  on  the  four  principal 
islands.  East  lake  says  that  it  ikis  most  frequent  in  the  neighborhood 
of  Kyoto,  also  the  environs  of  Yokohama  and  the  Hakone  Mountains; 
tolerably  frequent  in  the  north/’  In  Yezo  it  was  observed  by  Doctor 
Fritze  on  the  road  to  Kamigawa  in  the  neighborhood  of  Sorachi-buto, 
and  the  United  vStates  National  Museum,  thanks  to  the  kindness  of 
Doctor  Nozawa,  has  a  specimen,  which  probably  came  from  near 
Sapporo. 

It  seems  to  be  common  in  the  seven  islands  of  Idzu,  at  least  on 
Ilachijo  shima,  from  which  island  the  Science  College  has  six  sp(  ei- 
mens,  the  majority  of  an  unusual  bright  reddish  color. 

Doctor  Wall  records  two  specimens  from  the  islands  south  of 
Kiusiu,  namely,  one  from  Yaku  shima  and  one  from  Tanega  shima, 
the  former  with  143,  the  latter  with  142  ventrals,  and  both  with  23 
scale  rows. 

Holst  collected  specimens  on  Tsu-shima,  which  are  now  in  British 
Museum. 

List  of  specimens  of  Aghist  rod  on  blomhoffii. 


NM  Sexand 
No.'  *&• 

Locality. 

When  By  whom  col- 

collected.  leeted. 

'  Scale  rows. 

GO 

*c3 

h 

0 

1  Anal. 

j  Subeaudals. 

j  Oculars. 

Temporals. 

j  Supralabials, 

15421  Female**. 
I5492  Youngb 

Oinachi,  Shinshiu... 

do  . 

1SS2. 

Oct.  P.  L.  Jouy . 

_ do . do . 

21 

21 

143 

142 

1 

V 

48 

4S 

2  2 

2  2 

2+4 

2+3 

i  I 

15423  _ do.&.. 

15424  do.  b 

do 

..do . do . 

21 

132 

i 

47 

2,2 

2+4 

3+4 

1  * 

.do  . 

_ do . do . 

21 

144 

1 

49 

2,2 

|  7 

15425  _ do.  r. . 

15425  do  c. . 

1  do  .  ... 

...  .do . do . 

21 

139 

1 

53 

2  2 

2+4 

7 

do . 

_ do . do . 

21 

141 

1 

54 

;  2,2 

3+4 

7 

17S47 

Japan 

.  II.  Loomis . 

21 

7 

234.3(i  Half  gr. . 

31  Safi  Female. . 

Yezo 

.  S.  Nozawa . 

21 

143 

1 

52 

2,2  2+3-4 

7 

Kochi,  Shikoku . 

1903. 

May  —  Dr.  H.  M.  Smith.. 

21 

140 

1 

47 

! 

2,2  2+4 

| 

7 

3lSfi7  Ma.le.d 

21 

142 

1 

45 

2,2 

2+4 

7 

34023  Female. . 

34024  Male . 

Yokohama . . . 

1902.  | 

June  20  A.  Owston . 

21 

140 

i 

1 

49 

.  2,2 

2+3 

. do . 

. .  .do . do . 

21 

144 

1 

56 

1  2,2 

2+4 

7 

34040  Female 

1S94. 

Aug.  —  _ do . 

23 

137 

1 

45 

!  9,2 

2+3-4 

7 

34041  Male  ... 

. do . 

1901. 

July  24  . do . 

1902. 

June  fi  . do . 

21 

144 

1 

55 

2,2 

2+4  7 

34042  ....do.... 

34043  Female*- 

do  . 

21 

146 

1 

49 

2  2 

2+3 

i 

7 

. do . 

1901. 

Aug.  —  . do . 

1SS7. 

May  N.  Okada . 

21 

143 

1 

47 

2,2  2-3+4 

7 

30540  ....do.... 

Ilachijo  shima . 

21 

139 

j  1 

46 

2,2 

2+3 

1 

!’ 

a  2  pairs  of  prefrontals.  d  Description,  p.  457;  figs.  302-364. 

b Young  of  15421;  2  pairs  of  prefrontals.  * 2  pairs  of  prTfrontals. 

c  Young  of  15421. 
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AGKISTRODON  BLOMHOFFII  ?AFFINIS"  (Gray). 

1849.  ?  Trigonocr phaht 8  affinis  Gray,  Cut.  Sn.  P>rit.  Mus..  p.  14  (type-locality 
unknown;  type  in  Brit.  Mus.;  Capt.  Sir  Edward  Belcher,  collector;. 

Allusion  has  already  been  made  (p.  451)  to  two  specimens  from 
Yaeyama,  in  the  United  States  National  Museum,  which  in  every 
respect  except  color  agree  with  the  specimens  from  Japan  proper.  As 
there  stated  their  ground  color  (in  alcohol)  is  a  ‘‘tawny-olive,”  uni¬ 
form  on  top  of  head,  but  indistinctly  varied  and  marbled  on  back  and 
sides  with  blackish,  and  with  indications  of  pale  cross  bands;  a  band 
slightly  darker  than  the  ground  color  through  eye  and  temples;  lips 
whitish,  as  is  also  the  whole  underside,  each  ventral  sprinkled  with 
irregular  blackish  brown  dots  and  spots  on  the  basal  half. 

I  venture  to  suggest  that  the  type  specimen  of  Gray’s  Trigono- 
cephalus  affinis  in  British  Museum  may  belong  to  this  form.  At  least 
his  brief  description  seems  to  justify  such  a  suggestion.  The  speci¬ 
men  has  no  locality  attached  to  it,  but  it  was  presented  to  the  museum 
by  Capt.  Sir  Edward  Belcher.  As  noted  later  under  Trimcresurus 
degans  (p.  471,)  Belcher  surveyed  and  collected  on  Ishigaki  shima, 
in  the  Yaeyama  group  for  three  weeks,  and  there  is  consequently  a 
possibility  that  the  type  of  Trigonocephalus  affinis  came  from  that 
island.  Under  these  circumstances  I  adopt  Gray’s  name  provision¬ 
ally  and  with  the  necessary  reservation. 

Finally  I  wish  to  call  attention  to  specimen  d  in  Boulenger’s  enum¬ 
eration  of  the  specimens  of  A.  hlomhoffii  in  the  British  Museum.6  It  is 
a  female  with  142  ventrals  and  43  subcaudals,  presented  by  Mr. 
M.  K.  Rokugo,  and  said  to  have  been  collected  in  “Okinawa,  Loo 
Choo  Islands.”  Nobody  else  has  recorded  the  mamushi  from  the 
middle  group  or  Okinawa  shima  proper,  and  it  is  therefore  rather 
probable  that  the  specimen  in  question  came  from  some  other  locality, 
possibly  from  the  southern  group. 

It  is  not  in  the  least  probable  that  the  Yaeyama  AgHstrodon  is 
directly  connected,  in  a  genetic  sense,  with  the  typical  A.  hlomhoffii  in 
Japan.  It  seems  much  more  likely  that  the  former  is  a  slight  modifi¬ 
cation  of  the  Formosan  stock  which  has  developed  in  the  same  direc¬ 
tion  as  the  Japanese  form,  viz,  toward  an  increased  number  of  snb- 
eaudals,  assuming  at  the  same  time  a  peculiar  pale  coloration.  As  a 
slight  indication  of  their  relationship  with  the  mainland  form  rather 
than  with  the  one  from  Japan,  I  may  mention  the  absence  of  the  white 
spot  on  the  anterior  corner  of  the  long  lower  postocular. 

As  previously  intimated,  the  Yaeyama  specimens  are  mainly  dis¬ 
tinguished  from  the  typical  A .  hlomhoffii  by  the  coloration  and  a 
detailed  description  of  the  lepidosis  is  therefore  unnecessary.  I  wish, 
however,  to  call  attention  to  a  peculiarity  in  their  scut ellation  (fig.  365), 


Signifying  related. 


&Cat.  Sn.  Brit.  Mus.,  Ill,  p.  526. 
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which  may  or  may  not  indicate  a  real  difference.  This  feature  con¬ 
sists  in  the  consolidation  of  the  two  scales  above,  the  large  lower 
temporals  of  the  second  and  third  rows  into  a  single  elongate  shield 
which  is  in  contact  anteriorly  with  the  large  lower  shield  of  the  first 
row  without  extending  above  it;  at  the  same  time  the  two  lower 
shields  of  the  second  and  third  rows  are  reduced  in  size  and  their 
upper  edges  form  a  straight  line  parallel  with  the  edge  of  the  lip. 
The  arrangement  does  not  appear  abnormal  and  is  absolutely  identi¬ 
cal  in  both  specimens,  though  in  No.  34039  it  is  only  found  on  the 
right  side,  while  on  the  left  it  is  as  in  typical  A.  blomhojfii . 

(  blor  description. — Adult  male;  U.S.N.M.,  No.  3403S;  Yaeyama, 
Kin  Ivin  Archipelago;  October  12,  1900;  A.  Owston  collection. 

The  predominating  color  (in  alcohol)  above  is 
a  pale  drab,  with  very  faint  indications  of 
slight  1\  browner  cross-bars  with  traces  of 
darker  gray  edges,  the  cross-bars  separated 
4  bv  narrow  slight lv  paler  interspaces;  on  the 

hoffii  ?  affinis.  n  x  nat.  outer  row  of  scales  and  the  adjoining  corner 
size,  side  °F  head.  No.w.  f  t,  vontr!1|s  a  series  of  irregular  t-imiaraon- 

colored  spots  about  2-3  ventrals  apart;  head 
uniform,  the  temporal  region  darker,  especially  on  the  upper  border 
of  the  adjoining  supralabials  on  which  the  contrast  with  the  pale  color 
of  the  rest  of  these  shields  is  fairly  well  contrasted;  only  faint  traces 
of  a  whitish  line  above  and  below  the  dusky  area  on  the  temporal 
region;  lower  post  ocular  uniform  drab  without  anterior  white  spot; 
underside  whitish  with  slight  and  irregular  dark  gray  markings  at  the 
base  and  outer  corner  of  the  ventrals. 

Dimensions. 

mm. 

Total  length . ... .  404 

Snout  to  vent .  340 

Vent  to  tip  of  tail . 64 

Variation . — No.  34039  differs  chiefly  in  being  still  paler  and  more 
cinnamon-colored  with  even  less  traces  of  a  pattern  on  the  upper 
side  and  on  sides  of  head;  on  the  other  hand,  the  dark  gray  mark¬ 
ings  on  the  underside  are  distinctly  darker  but  not  larger. 

The  difference  in  the  scutellation  of  the  temporal  region  on  the 
two  sides  of  this  specimen  has  been  alluded  to  above. 

Habitat. — 'Uncertain  as  the  whole  status  of  this  form  is,  the  only 
statement  which  can  be  made  with  certainty  refers  to  the  two  speci¬ 
mens  in  the  V.  S.  National  Museum,  which  were  collected  October 
12,  1900,  on  Yaeyama,  according  to  Mr.  A.  Owston. 

Whether  it  occurs  on  anv  of  the  other  islands  it  is  impossible  to 
say  now,  but  it  appears  probable  that  it  is  confined  to  the  southern 
group  of  the  Riu  Iviu  Archipelago. 
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List  of  specimens  of  Agkistrodon  blomhojjii  /  ajjinis. 


vs. 

N.M.  Sex. 
No. 


Locality. 


W  hen 
collected. 


By  whom  col¬ 
lected  or  from 
whom  received. 


1U00. 

;S40MN  xUalefl.  Yaeyaina,  Kin  Kin .  Oct.  12  A.Owston -  21  139 

;}4039  _ do . do .  . do . do .  21  138 


a  Description,  p.  402;  fig.  365. 


AGKISTRODON  BLOMHOFFII  BREVICAUDUS «,  new  subspecies. 

1856.  Trigonoce  phalus  blomhojjii  Hallo  well,  Proc.  Fhila.  Acad.,  1856,  p.  153 
(Nmgpo,  China)  (not  of  Boie,  1826). — Ilalys  blomhojjii  t  iI’enthek.  Kept. 
Brit.  India,  1861,  p.  393  (part;  Formosa).— Swinhoe,  Proc.  Zool.  Soc. 
London,  1870,  p.  412  ( lchang,  China).— Giguoli  and  Salvahori.  Froc. 
Zool.  Soc.  London,  1887,  p.  594  (part:  Fusan,  Korea).— Ancistrodon  blmn- 
hoffii  Boulexgeu,  Cat.  Snakes  Brit.  Mils.,  Ill,  1896,  p.  525  (part;  For¬ 
mosa;  Hainan,  Chekiang,  lchang,  Mts.  north  of  Kiukiang,  China). —  W  all, 
Proc.  Zool.  Soc.  London,  1903.  p.  98  (part;  Shanghai;  Yangtse  Valley).— 
Werner,  Abli.  Bayer.  Akad.  Wiss.  ( Muenclicii),  II  Klasse,  XXII,  Ft.  2, 
1904,  p.  357  (Xingpo  Mts.  and  Hankow,  China). — Nikolski,  Zap.  Imp. 
Akad.  Xauk,  S.  Feterburg,  (8)  XVII,  no.  1,  1905,  p.  329  (part:  Korea). 
1863.  Hal )j s  blomhofjl  Swinhoe,  Ann.  Mag.  Nat.  Ilist.  (3),  Nil,  1863,  p.  225 
i  Tamsui,  Formosa). — Boettoer,  Offenbach.  Ver.  Naturk.  26-28  Ber., 
1888,  p.  153  (part:  China). 

Diagnosis. — Similar  to  Agkistrodon  blomhojjii ,  but  number  of  sub- 
caudais  averages  only  bo  (known  mi  mi  mum  29,  known  maximum  46) ; 
scale  rows  21,  rarely  (about  10  per  cent)  23;  supra  labials  7 ,  very  rareh 
(about  2 b  per  cent)  S;  ventrals  138-151. 


Dimensions  of  type  specimen  (adult  male). 


Total  length .  .  . 

Snout  to  vent . -  -  -  -  - .  . 

Vent  to  tip  of  tail .  <J° 

Type. — U.S.N.M.  Xo.  17507;  Fusan,  Korea;  1885;  P.  L.  Join, 
collector. 

Remarks. — This  form  is  so  much  like  typical  Agkistrodon  blomhojjii , 
from  Japan,  that  no  detailed  description  is  deemed  necessary.  Of  the 
four  adult  Korean  specimens  before  me,  three  have  uniform  black 
belly.  If  this  series  can  be  trusted  the  dark  postorbital  band  de¬ 
scends  slightly  farther  down  on  the  supralabials  than  in  Japanese 
specimens.  All  lack  the  white  spot  at  the  anterior  angle  of  the  cres¬ 
centic  lower  postocular. 

Habitat. — Eastern  China,  Korea,  and  Formosa. 

Our  knowledge  of  the  distribution  of  this  form  is  very  defective. 
In  China  it  has  thus  far  been  found  in  the  eastern  part,  although 


o  Signifying  short-tailed. 
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apparently  always  some  distance  back  from  the  coast;  for  instance, 
at  Ningpo,  Ichang,  Chekiang,  Kiukiang,  etc.  It  seems  probable 
that  it  is  confined  to  the  more  mountainous  districts  without  coming 
down  on  the  alluvial  plains.  Four  specimens  said  to  bo  from  Hoi 
How,  island  of  Hainan,  were  presented  by  J.  Neumann  to  the  British 
Museum.  This  locality  needs  corroboration  a  (see  pp.  326,  331  and 
336).  In  Korea  it  has  been  collected  both  at  Seoul  and  Fusan  by 
the  late  P.  L.  Jouy. 

Two  male  specimens  from  Formosa  collected  by  Swinhoe  are  in 
the  British  Museum. 


List  of  specimens  of  Aghist radon  blomhoffii  brevicaudus. 


Museum,  j 

Xo  Sex  and 
age. 

Locality. 

When 
|  col¬ 
lected 

U.S.N.M. . . 

14(512  Male.... 

Korea . 

Do _ ' 

14(513  Female  . 

do . 

Do  ....  i 

17507  Malefl.. 

Fusan,  Korea 

.  1SS5 

Do  ...  . 

17508  ...  .do  ... 

Seoul,  Korea  . 

.  1883 

Mich.  Univ. 

30525  Young  b 

Korea . 

a  Type;  p.  4*53. 


By  whom  col¬ 

w 

X 

x 

3 

lected. 

o 

£ 

o 

ja  5, 

1 

<2  1 

S4 

> 

£ 

■J2 

C  + 

OQ 

21 

142 

i 

34  2. 

2-3  2+4 

7— S 

. do . 

21 

14(5 

il 

37  2, 

2-3  2+3-4 

7 

F.  L.  Jouy _ 

21 

14S 

i 

31  2. 

2-3  2+4 

7 

. do . 

21 

14(5 

i 

34 

2,3  2+4 

7 

<}.  A.  O linger. 

21 

150, 

i 

42 

2,3  2+4 

7 

b  Total  length,  335  mm. 


AGKISTRODON  BLOMHOFFII  IN  TERM  EDI  US  &  (Strauch). 

18511.  Trigonocephalus  blomhoffii  Maack,  Putesh.  na  Amur  (p.  152)  (Amurland) 
(not  of  Boie);  Putesh.  na  Ussuri,  1861  (p.  190)  (valley  of  the  USsuri).- — 
Strauch,  Trudi  Perv.  Siezda  Russkikh  Yestestv.,  Zool.,  1868  (p.  296); 
Mem.  Acad.  Sci.  St.  Pgtersb.  (7),  XXI,  no.  4,  1873,  pp.  251,  282  (Ussuri 
and  Amurland;  Possiet  Bay  and  Vladivostok;  De  Castries  Bay);  in 
Przevalski’s  Mongoliyai  Strana  Tangutov,  II 1,  1876,  p.  52  (Ala-shan  Gov¬ 
ernment). — Giglioli  and  Salvadori,  Proc.  Zool.  Soc.  London,  1887,  p. 
594  (part:  Olga  Bay,  Russ,  (oast  Prov.). — Ancistrodon  blomhoffii  Boulex- 
ger,  Ann.  Mag.  Xat.  Hist.  (0),  V,  Feb.  1890,  p.  140  (Amurland;  Ussuri). — 
Nikolski,  Zap.  Imp.  Akad.  Nauk,  S.  Peterburg,  (8)  XVII,  no.  1,  1905, 
p.  329  ('Annul.;  Ussuri,  etc.) 

1868.  Trigonocephalus  intermedins  Strauch,  Trudi  Perv.  Siezda  Russkikh 
Yoslestv.,  Zoo!.,  (p.  294);  Mem.  Acad.  Sci.  St.  Petersb.  (7),  XXI,  no.  •!, 
1873,  pp.  215,  2s2  (type-locality,  ( iovermn.  Irkutsk.  Fas!  Siberia:  types  in 
St.  Potorsb.  Acad.);  in  Przcwalski’s  Mongoliya  i  Strana  Tangutov,  III, 
1876,  p.  52  (Ordos;. —  Ilaltjs  intermedia  Peters,  Mon.  Bor.  Berlin  Akad. 
M  iss.,  1877,  p.  735  (Smeinogorsk,  Tomsk  Govermn.). — Haigs  intermedins 
Boettger,  Offenbach.  Ver.  Naturk.  26-28  Bit.,  1888,  p.  153  (Lan-shan, 
near  Kuku-nor,  south.  Gobi;  Ala-shan  Desert,  Prov.  Ordos;  Russ. 
Turkestan;  east.  Siberia). — Ancisirodon  intermedins  Bouj.enger,  Ann. 
Mag.  Xat.  Ilist.  (6),  V,  Feb.  1S90,  p.  140  (Ranges,  east.  Turkestan; 


a  Bocourt  (Nouv.  Arch.  Mus.  Paris,  II,  1866,  Bull.,  p.  9),  in  a  list  of  the  reptiles 
brought  home  by  him  from  the  southern  provinces  of  Siam,  mentions  “  Trigonocephalus 
blomhoffii .”  Locality  and  identification  need  corroboration.  • 

(^Signifying  intermediate,  i.  e.,  in  characters  between  A.  blomhoffii  and  -4.  halys. 
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Smeinogorsk;  Khabarovka,  Ussuri);  (’at.  Sn.  J»rit.  Mus.,  Ill,  189(1,  p. 
525 (Tarim  Riv,  Lob  Nor). — Meitely,  Ziehy’s  Dritte  Asiat.  Forselmngsr., 
II,  1902,  p.  58 (Southern  Mongolia:  Uhalute;  Uhere-imiehor). — Nikolski, 
Zap.  Imp.  Akacl.  Nauk,  S.  Poterburg,  (8)  XVII,  no.  1,  1905,  p.  326 
(Amurland,  Ussuri,  etc.). 

Xo  specimen  of  this  form  is  available  for  detailed  description, 
which,  moreover,  seems  to  be  unnecessary,  as  the  chief  difference  is 
believed  to  consist  in  the  greater  number  of  ventrals  and  greater 
average  of  scale  rows  and  supralabials,  features  previously  discussed 
(pp.  450-456). 

Habitat . — This  form  has  a  wide  distribution  from  the  Gulf  of  Tar¬ 
tary  and  the  Sea  of  Japan,  in  the  East,  through  southern  Siberia 
and  Mongolia  to  the  Government  of  Tomsk  and  eastern  Turkestan, 
in  the  West  consequently  extending  over  more  than  50  degrees  of 
longitude.  At  its  eastern  boundary  it  has  been  found  as  far  north 
as  Cape  Tyr  (above  Xikolayevsk),  on  the  Amur,  and  Decasties  Bay, 
on  the  Gulf  of  Tartary.  On  the  west  shore  of  the  Sea  of  Japan  it 
goes  southward  at  least  to  Possiet  Bay.  It  seems  to  be  common  all 
over  the  Ussuri  and  Amur  country,  as  well  as  along  the  coast,  where, 
in  addition  to  the  localities  already  mentioned,  it  has  been  collected 
at  Vladivostok  and  Olga  Bay. 


List  of  specimens  of  Agkistrodon  blomhoffii  intermedins. 


1 

jn 

Stock¬ 

holm 

Mus. 

No. 

Sex. 

Locality. 

When 

col¬ 

lected. 

By  whom  col¬ 
lected. 

CO 

b 

ntrals. 

10 

sj 

rCJ 

j* 

2 

1 

s  | 

|  '  | 

s 

CO 

> 

< 

m 

o 

r-  1  EO 

1806 

Female.. . . 

Altai,  Siberia . 

1S75 

SlowzofT . 

25 

172 

1 

43 

2,2 

2  2 

2+4  8 

2+3  7-8 

2+3  8 

2+3  7-8 

2+3  8 

1807 

Male . 

. do . 

1875 

_ do . 

21 

175 

1 

,  51 

1808  1 

Female .. . . 

. do . 

1875 

_ do . 

23 

103 

1 

47 

2,2 

1S09 

. do . 

. do . 

1S75 

.  .do 

23 

171 

1 

40 

2,2 

1810 

Male . 

1875 

! . do . 

23 

101 

1 

53 

2,2 

1811 

I 

. do . 

. do . 

1875 

i . do . 

J  23 

106 

1 

47 

2,2 

2+3  7 

1 

Genus  TRIMERESURUS,"  Lacepede. 

1804.  Trimeresunts  Lacepede,  Ann.  Mus.  d’Hist.  Nat.  Paris,  IV,  p.  209  (type, 
T.  viridis). 

1822.  Trimeresura  Fleming,  Philos.  Zoo].,  II,  p.  291  (emendation). 

1830.  Meg  sera  Wagler,  Syst.  Amph.,  p.  174  (type,  Yipera  trigonocephala). 

1830.  Atropos  Wagler,  Syst.  Amph.,  p.  175  (type,  Trigonocephalus  punieeus) 
(not  of  Oken,  1815). 

1830.  Tropidolccmus  Wagler,  Syst.  Amph.,  p.  175  (type,  Cophias  icagleri). 

1839.  Trimesimts  Swainson,  (’lassif.  Fish.  Amph.  Rept.,  II  (Lardner's  Cab. 
Eneyel.),  p.  303  (emendation). 

1843.  Botro phi-8  Fitzinger,  Syst.  Rept.,  p.  28  (type,  T.  viridis). 

a  From  divided  into  three  parts;  oi’/jd,  tail. 
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The  snakes  of  this  genus  are  distinguished  from  Agkistrodon  at 
the  first  glance  by  the  absence  of  the  regular  shields  on  top  of  the 
head,  which  are  here  replaced  by  scales  more  or  less  similar  to  those 
of  the  body. 

It  has  not  been  demonstrated  conclusively  that  they  are  gener- 
icallv  identical  with  the  numerous  American  pit-vipers  of  a  similar 
head  scntellation,  and  which  are  usually  known  as  Trigonocepluilus 
or  Botlirops.  The  South  American  genus  Lachesis  is  sufficiently 
characterized  by  the  peculiar  scntellation  of  the  tail. 

It  is  not  even  certain  that  all  the  snakes  here  enumerated  as  Tri- 
mi  resurus  really  belong  to  the  same  genus.  There  are  various  indi¬ 
cations  that  T.  gramineus  represents  a  group  of  species  which  might 
profitably  be  separated  from  the  others  As  a  matter  of  fact,  until 
the  cranial  structure  of  all  the  various  forms  which  make  up  the 
bulk  of  the  Crotalid ve  is  known,  generic  combinations  must  be  very 
uncertain  in  this  family. 

KEY  TO  THE  SPECIES  OP  TRIMERESURUS  OCCURRING  IN  FORMOSA  AND  THE  R1U  K1US. 

a1  A  squarish  loreal  shield  between  nasal  and  upper  preocular;  nasal  divided  or  semi, 
divided;  tail  normal;  color  brownish. 

b1  A  single  elongate  subocular;  more  than  175  ventrals;  more  than  05  subcaudals. 
c 1  Less  than  30  scale  rows. 

d1  More  than  195  ventrals . T.  mucrosquamatus ,  p.  407. 

d 2  Less  than  195  ventrals . T.  elegans ,  p.  470. 

c2  More  than  30  scale  rows . T.  flacoviridis,  p.  475. 

6  2  A  series  of  several  small  suboculars;  less  than  155  ventrals;  less  than  00  subcau¬ 
dals . T.  okinavensis ,  p.  479. 

a 2  An  elongate  canthal  shield  between  nasal  and  upper  preocular;  nasal  Hat,  undi¬ 
vided;  tail  prehensile;  color  green . T.  gramineus ,  p.  480. 

The  five  forms  here  recognized  occur  within  our  territory  only  in 
Formosa  and  the  Riu  Kiu  Archipelago.  T.  gramineus  extends  from 
the  eastern  Himalayas  to  Formosa,  but  has  not  as  yet  been  found  in 
the  islands  to  the  northeast  of  the  latter.  It  represents  a  group  of 
species  not  very  closely  allied  to  the  other  four.  These  fall  again 
into  two  well-defined  groups,  viz,  T.  okinavensis  on  the  one  hand, 
and  T.  mucrosquamatus ,  elegans ,  and  Jlavovirid is  on  the  other.  The 
last  three  are  plainly  of  common  origin,  and  T.  m  ucrosquamatus ,  which 
is  supposed  to  occur  in  Assam  as  well  as  in  Formosa,  may  conse¬ 
quently  be  regarded  as  the  mother  species,0  T.  elegans  having  developed 
from  it  on  the  southern  group  of  the  Kiu  Kins  by  a  decrease  in  the 
number  of  scales  and  scutes,  while  T.  Jlavovirid  is  which  became  iso¬ 
lated  in  the  middle  and  northern  groups  developed  in  the  other  direc¬ 
tion,  viz,  by  an  increase  in  scale  rows.  T.  okinavensis ,  finally^,  has 
thus  far  only  been  found  in  the  central  and  northern  groups,  and 
no  near  relative  is  known  either  from  the  southern  Kiu  Ivius  or  from 

a  Sec  pp.  4G7-46S  for  a  discussion  of  this  species  and  its  relation  to  T.  jerdonii. 
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Formosa.  Nevertheless,  it  is  possible  to  trace  the  origin  of  this  form 
also  to  the  eastern  Himalayan  region,  as  its  nearest  and  apparently 
quite  close  relative  is  T.  monticola  which  ascends  to  8,000  feet  in  the 
Himalayas  and  extends  east  into  China  at  least  as  far  as  the  prov¬ 
ince  of  Szechuen.  That  this  species,  or  closely  allied  forms,  have 
not  as  yet  been  found  in  Formosa  and  the  intervening  territory 
is  not  so  surprising  when  we  consider  how  little  we  know  of  the 
fauna  of  this  region,  and  I  have  but  little  doubt  that  such  a  link 
connecting  the  habitat  of  T \  monticola  and  T.  oJcinavensis  will  be 
discovered  some  day. 

K everting  to  the  T.  mucrosquamatus-dcgans-Jlavoviridis  group,  it 
is  evident  that  while  T.  eh  (fans  is  geographically  intermediate  it  is 
not  so  located  systematically  and  phylogenetically,  but  that  this  form 
and  T.  jlai'oviridis  have  developed  independently  and  in  several 
respects  in  opposite  directions — from  T.  mucrosqua mutus— in  other 
words,  that  in  extending  eastward  and  northward  after  having 
reached  Formosa,  the  ancestor  of  T.  fiavoviridis  did  not  invade  the 
central  Riu  Kin  group  (Okinawa-Oshima)  by  way  of  the  southern 
(Yaeyama)  group.  The  difference  in  the  geological  structure  of 
these  two  groups,  as  demonstrated  by  Doctor  Yoshiwara  recently, 
probably  accounts  for  this  apparent  incongruity,  as  their  connection 
with  Formosa  may  have  occurred  at  different  geological  periods. 

TRIMERESURUS  MUCROSQUAM ATUS  o  (Cantor). 

1839.  ?  Trigonocc  phalus  mucwsquamatns  Cantor,  Proc.  Zool.  Soc.  London,  1839, 
p.  32  (typo-locality,  Naga  Hills,  Assam ). —  Trimcresurus  mucrosquamatus 
Guenther,  Kept.  Brit.  India,  1864,  p.  390  (type  lost). 

1870.  Trimcresurus  mucrosquamatus  Swinhoe,  Proc.  Zool.  Soc.  London,  1870, 
p.  411,  pi.  xxxi  (Formosa). — Fischer,  Abli.  Naturw.  Yer.  Hamburg, IX, 
1S86,  Xo.  6,  p.  IS  (South  Formosa);  Jahrb.  Wiss.  Anst.  Hamburg,  V,  1SSS, 
p.  21  (South  Formosa). — Boulenger,  Fauna  Brit.  India,  Rept.,  1S90, 
p.  428  (Assam;  Formosa). — Stejneger,  Journ.  Sci.  Coll.  Tokyo,  XII, 
Pt.  3,  1898,  p.  225  (Taipa,  Formosa).— La ches is  mucrosquamatus  Bou¬ 
lenger,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896,  p.  552  (Formosa). — Wall,  Proc. 
Zool.  Soc.  London,  1903,  p.  99  (Formosa). 

Cantor’s  original  specimen  which  came  from  Xaga  Hills,  Assam,6 
has  been  lost,  and  no  specimens  from  that  locality  have  been  recorded 
since.  As  the  description  is  exceedingly  brief  it  is  consequently  not 
absolutely  certain  that  the  Formosan  specimens  have  been  correctly 
identified  as  T.  mucrosquamatus.  However,  the  number  of  ventrals 
and  subeaudals,  respectively  218  and  91,  agrees  very  well,  and  in 
view  of  the  close  relationship  of  many  Formosan  snakes  with  those 

a  Signifying  macro,  a  sharp  point,  squamatus ,  scaly;  hence,  with  pointed  scales. 

& Boettger  (Offenbach.  Yer.  Naturk.  26-28  Ber.,  1888,  p.  153)  suggests  a  confusion 
with  “  Nafa  Hills,”  Okinawa  sliima,  in  which  case  Cantor’s  ~mie  would  antedate 
Hallowell’s  T.  flavoviridis.  There  is  not  the  slightest  probability,  however,  that 
Cantor  had  any  Riu  Kill  specimen  before  him. 
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of  the  Himalayan  region  it  would  be  too  rash  to  deny  the  possi¬ 
bility  of  their  identity. 

Nevertheless,  I  wish  to  put  on  record  my  suspicion  that  the  Naga 
Mills  and  the  Formosa  specimens  represent  separate  local  develop¬ 
ments  of  Trimercsurus  jcrdonii  of  Guenther,®  also  from  Assam,  but 
occurring  all  the  way  from  Tibet  to  Ichang  on  the  upper  Yangtse- 
kiang.  The  scale  formula  of  Cantor’s  specimen,  the  type  of  T. 
mucrosquamatuSj  precludes  its  being  identical  with  T.  jcrdonii, 
but  the  latter  comes  pretty  close  to  T.  elegans ,  from  the  southern 
Kiu  Kius,  with  which  it  also  agrees  very  well  in  coloration. 

Description. — Adult  male;  Science  College  Museum,  Tokyo,  No.  6; 
Taipa,  Formosa;  October,  1897;  T.  Tad  a,  collector.  Rostral  some¬ 
what  broader  than  high,  barely  visible  from  above;  three  small 
scales  behind  the  truncate  upper  edge  of  the  rostral  between  the 
anterior  nasals;  six  scales,  including  the  turned-over  upper  anterior 
corner  of  anterior  nasal,  covering  the  cantlms  rostralis,  the  one 
adjoining  the  latter  being  elongate  and  largest;  supraoculars  rather 
narrow,  about  one-third  as  wide  as  interocular  space;  15  scales  in 
a  line  between  supraoculars;  nostril  in  the  posterior  margin  of  the 
anterior  nasal  which  is  much  larger  than  the  posterior,  its  upper 
anterior  corner  being  turned  over  on  the  cantlms  rostralis;  two 
small  loreals,  one  behind  the  other,  on  a  line  with  and  of  the  same 
width  as  the  upper  preocular;  two  long  preoculars,  of  which  the 
lower  is  much  narrower  than  the  upper,  but  as  long  as  the  latter 
and  posterior  loreal  together,  and  forming  the  upper  edge  of  the  pit; 
three  postoculars,  including  a  long,  narrow,  crescentic  subocular 
which  anteriorly  is  separated  by  one  scale  from  the  subfoveal  shield; 
subocular  separated  from  third  supralabial  by  one  scale  and  from 
fourth  by  two  series  of  scales;  temporals  numerous,  the  upper 
smaller,  scale-like,  convex,  the  lower  somewhat  larger,  flat;  9  supra- 
labials  (on  left  side  only  S  by  fusion  of  fifth  and  sixth),  second  forming 
the  anterior  border  of  pit,  and  with  third,  fourth,  and  fifth  the 
largest  supralabials,  sixth  to  tenth  suddenly  much  smaller,  not 
larger  than  the  adjacent  temporals;  first  supralabial  which  is  sepa¬ 
rated  from  anterior  loreal  by  two  scales  is  of  the  same  size  as  the 
last  ones;  two  lower  labials  only  in  contact  with  anterior  chin- 
shields,  third  and  following  ones  being  separated  from  them  b}r 
scales;  posterior,  chin-shields  scarcely  differentiated  and  separated 
by  a  pair  of  scab's;  27  rows  of  pointed  scales,  all  strongly  keeled 
and  with  two  faint  apical  pores,  except  the  outer  one  which  is  only 
feebly  keeled  at  base;  20G  ventrals;  anal  entire;  95  pairs  of  sub- 
caudals.  Color  (in  alcohol)  above  drab  with  a  median  series  of 
irregular  transverse,  dark  brown,  black-rimmed  and  very  narrowly 

a  Pror.  Zool.  Sop.  London,  1S75,  p.  233,  pi.  xxxiv  (type-locality,  Khasi  Hills, 
Assam;  types  in  Brit.  Mus.;  Dr.  T.  C.  Jerdon,  collector). 
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white-edged  spots,  consisting  of  two  halves,  one  on  each  side  of 
median  line  and  not  always  evenly  joined,  in  which  case  sometimes 
a  zigzag  band  is  forming  by  connection  with  succeeding  spots; 
directly  under  each  dorsal  spot  a  smaller  lateral  spot  of  the  same  color, 
these  lateral  spots  disappearing  on  sides  of  neck  and  tail;  top  of 
head  with  a  distinct  pattern  of  dark  brown  lines  diverging  from 
snout  backward  and  forming  a  lozenge-shaped  figure  on  occiput 
in  the  center  of  which  an  elongate  dark  line;  a  narrow  dark  line 
from  upper  corner  of  the  crescentic  subocular  over  the  temporal 
region  to  beyond  the  angle  of  mouth  passing  above  it  on  the  scale 
above  the  last  supralabial;  lips  uniform  pale;  underside  pale  drab 
with  several  irregular  series  of  large  roundish,  dark-edged  whitish 
spots,  often  transversely  oblong,  and  not  extending  over  more  than 
one  shield. 


Total  length .  780 

Snout  to  vent .  588 

Vent  to  tip  of  tail .  192 


This  snake  undoubtedly  grows  to  be  more  than  1  meter  long. 

The  young  (Sci.  Coll.  Mus.  Tokyo,  No.  IS)  is  colored  essentially 
as  the  adult,  but  the  contrast  between  ground-color  and  the  dark 
spots  is  greater,  and  on  the  former,  between  the  latter,  there  is  on 
the  sides  a  shadowy  pale  brownish  gray  vertical  line;  the  sides 
of  head,  including  labials,  are  not  pale,  but. dark  brown,  especially 
a  broad  vertical  band  on  second  supralabial,  though  not  as  dark 
as  the  postocular  stripe  which  is  bounded  below  by  a  whitish  line 
and  several  of  the  labials  and  temporals  are  bordered  behind  by  a 
narrow  w  hitish  mark. 

Structurally  the  only  difference  from  the  adults  consists  in  the 
upturned  outer  edge  of  the  supraocular. 

Variation-  The  number  of  scale  rows  in  this  form  is  fairly  constant, 
nine  out  of  eleven  specimens  having  27  and  only  two  25  rows;  in 
the  same  number  of  specimens  the  ventrals  vary  only  between  200 
and  216,  and  the  subcaudals  between  76  and  95.  The  supralabials 
are  more  variable,  namely,  8  to  11.  U.S.N.M.  No.  36515  has  10  on  each 
side,  a  small  labial  having  been  interpolated  between  third  and  fourth. 

Habitat . —  T .  mucrosquamatus ,  as  here  understood,  is  only  known 
with  absolute  certainty  from  Formosa,  where  it  seems  to  be  fairly 
common  in  the  lowlands,  since  nearly  all  who  have  collected  there 
obtained  specimens.  It  is  assumed  that  it  is  the  same  form  which 
was  originally  described  by  Cantor,  in  1839,  from  the  Naga  Hills  in 
Assam,  but  it  has  not  been  collected  there  since  that  time,  nor  has  it 
been  found  in  the  intermediate  territory  of  the  Chinese  mainland. 

It  is  unquestionably  related,  however,  to  a  species  which  occurs 
from  Assam  and  Tibet  as  far  east  as  Ichang  on  the  Yangtse,  viz, 


470  BULLETIN  58,  UNITED  STATES  NATIONAL  MUSEUM. 


T.  jenlonii.  It  is  at  least  equally  closely  allied  to  T.  elegans  on  the 
islands  of  the  southern  Riu  Ivin  group,  while  T.  JJaroviridis  from  the 
Okinawa-Oshima  group  is  slightty  more  differentiated. 

List  of  specimens  of  rfrimcrcsurus  vmcrosquamatus. 


Museum. 

No. 

Sex  and 
age. 

i 

Locality. 

When 

col¬ 

lected. 

By  whom  col¬ 
lected  or  from 
whom  received. 

Scale  rows. 

Ventrals. 

Anal. 

"3 

o 

| 

1897. 

U.S.N.M . 

36515 

Male  a.. . 

Taipa  ,  Formosa 

Nov. — 

T.  Tada . 

27 

205 

1 

91 

Sci.Coll.  Tokyo. 

6 

i _ do.b  . 

. do . 

Oct.  - 

, . do . 

27 

206 

1 

95 

Do . 

18 

Young 

. do . 

Get. 

| . do . 

27 

202 

1 

78 

Oldenburg . 

a 

Adult  c  . 

South  Formosa.! 

ISsR.  i 

Ruh  strut . 

27 

216 

90 

Do . 

b 

_ do.  c  . 

. do . 

1888. 

. do . 

27 

216 

90 

Do . 

c 

Young  c 

. do . 

1886. 

...  .do . 

27 

214 

81 

Brit.  Mus  . . 

a 

Male  d  . . 

Ta  knw.  Formosa 

It.  Swinhoe _ 

25 

200 

1 

92 

Do . 

b 

Female  d 

Formosa  . . i _ 

. do . 

214 

1 

76 

Do . 

c 

Young  d 

Central  For¬ 

1  lolst . 

27 

211 

1 

89 

mosa. 

Do . 

d 

....do  A. 

South  Formosa 

J.  G.  Fischer. . . 

27 

210 

1 

90 

Do . 

0 

Male  . . 

South  Cape, 

.J.D.La  Touche. 

25 

211 

1 

91 

Formosa. 

1 

ir>  10 

15  |  8-9 

14  8 


a  Total  length,  932  mm.  c  Fischer,  ]).  IS.  c  Boulenger,  MS. 

Description,  p.  408.  d  Boulenger,  Cal.  Ill,  p.  552. 


TRIMERESURUS  ELEGANS  «  ‘(Gray). 

1849.  Cras pedoee phalus  elegans  Gray,  Oat.  Sn.  Brit.  Mus.,  p.  7  (tvpp-localitv, 
‘‘west  coast  of  (North?)  America?”;  types,  Brit.  Mils.,  Nos.  47.  3.  4.  02 
ami  04;  Sir  E.  Belcher,  collector)  (not  Trimesurus  elegans  Gray,  1853). 

1895.  Trimeresurus  luteus  Boettger,  Zool.  Anz.,  XVIII,  July  8,  1895,  p.  209 
(type-locality,  k  *  Miyakoshima,  ”  Riu  Kins;  type  in  Mus.  S< uickeul >org. ; 
Schmacker,  collector);  Offenbach.  Ver.  Naturk.  33-30  Ber.,  1895,  p.  Ill 
(“Miyakoshima.”) —  Lachesis  lutens  Boulenger,  Gat.  Sn.  Brit.  Mus.,  Ill, 
1890,  p.  553. —  Lachesis  lutea  Boettger,  Kat.  Schl.  Mus.  Senckenberg., 
1898,  p.  13!)  (“Miyakoshima.’1) 

1900.  Lachesis  muemsquarnatus  Wall,  Proc.  Zool.  Soc.  London,  1905,  II,  p. 
510  (Miyako;  Irioihote)  (not  of  Cantor). 

The  types  of  ( fa  sped oce phalus  elegans  in  British  Museum  are  enu¬ 
merated  under  Lachesis  mucrosquarnatus  by  Boulenger  in  Ids  cata¬ 
logue,  but  their  lower  number  of  ventrals  precludes  their  annexation 
to  that  species.  Boulenger  does  not  seem  to  have  known  T.  luteus 
from  autopsy,  and  in  his  key  to  the  species  on  page  532  he  fails  to 
point  out  any  difference  between  the  two  species.  The  chief  difference 
shown  in  his  descriptions  (pp.  552  and  553)  consists  in  the  “  temporal 
scales  smooth”  in  T.  mucrosquarnatus  and  “  temporal  scales  keeled ’’ 
in  T.  luteus ,  hut  this  character  is  not  reliable. 


a  Signifying  elegant. 
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The  locality  whence  Captain  Belcher  obtained  t ho  specimens  upon 
which  Gray  established  the  new  species  is  not  known.  Gray  suggested 
‘‘west  coast  of  (North  0  America  {"  By  a  study  of  Belcher's  itinera¬ 
ries  both  in  the  Sulphur  and  in  the  Samarang  1  have  come  to  the 
conclusion  that  the  only  likely  place  where  he  can  have  obtained 
the  specimens  in  question  is  lshigaki  shima,  an  island  in  the  southern 
group  of  the  Kiu  Kins,  where  he  stayed  some  time  and  undertook  con¬ 
siderable  surveying  on  shore0,  the  very  same  island  whence  come  two 
of  the  specimens  of  this  species  examined  by  me.  In  fact  1  have  but 
little  doubt  that  lshigaki  shima  is  the  true  type-locality. 

With  regard  to  the  probability  of  this  island  also  being  the  type- 
locality  of  T.  luteus ,  see  remarks  farther  on  under  habitat  of  this  pres¬ 
ent  species  (p.  474). 

Thanks  to  the  courtesy  of  Doctor  Boulenger,  I  have  been  able  to 
examine  Gray’s  types  of  C.  elegans.  They  consist  of  two  young  speci¬ 
mens,  No.  47.3.4.62,  with  the  upper  edge  of  snout  and  supraoculars 
turned  up,  and  with  the  temporals  slightly  but  distinctly  keeled, 
and  No.  47.3.4.64,  an  adult  male,  with  temporals  scarcely  keeled. 
There  is,  therefore,  no  doubt  in  my  mind  that  Boettger’s  T.  luteus  is 
the  same. 

T.  elegans  is  very  closely  allied  to  the  Formosan  T.  muerosquamatus , 
and  while  there  are  various  average  characters  which  separate  the  two, 
the  number  of  ventrals  is  the  only. one  which  seems  to  offer  an  abso¬ 
lutely  reliable  diagnosis.  In  all  the  specimens  of  T.  elegans  examined 
by  me  the  supraoculars  have  the  outer  edge  sharply  turned  up,  but  in 
the  only  small  Formosan  specimen  before  me  (Sci.  Coll.  No.  IS)  this 
edge  is  similarly  turned  up.  Neither  the  keeling  of  the  temporals,  nor 
the  size  of  the  canthal  scales  offer  any  stable  characteristics. 

In  the  three  specimens  of  each  species  now  before  me — the  only  ones 
I  can  now  examine  with  regard  to  this  character — I  find  another  differ¬ 
ence,  viz,  that  in  the  three  Formosan  T.  muerosquamatus  there  are  two 
loreals,  one  behind  the  other,  followed  by  a  long  horizontal  upper  pre- 
ocular,  w  hile  in  the  three  Kin  Kiu  T.  elegans  there  is  only  a  single  loreal 
between  the  nasal  and  the  elongate  preocular. 

Additional  characters  may  be  found  in  the  lower  number  of  supra- 
labials,  the  somewhat  wider  supraoculars,  and  resultant  narrower 
interorbital  space  in  T.  elegans  as  well  as  in  the  lower  number  of  scale 
rows,  characters,  however,  which  intergrade  and  offer  no  hard  and  fast 
line  of  separation.  The  coloration  is  essentially  the  same,  with  a 

°The  “examination  of  Pa-tehung-san M  (lshigaki  shima]  “occupied  us  twenty-one 
days/5  Belcher,  Narrative  Yoy.  Sainarang,  I,  1848,  p.  75. 

See  also  Doctor  Adams’s  reference  to  a  species  of  “  Triyonocephalus ’’  in  the  Meiaco- 
shima  group  in  his  “Notes  from  a  Journal  of  Research  into  the  Natural  History  of  the 
Countries  visited  during  the  Voyage  of  IT.  M.  S.  Samarany  under  the  command  of  Capt. 
Sir  E.  Belcher,  C.  B..”  in  Belcher’s  Narrative  Yoy.  Sainarang.  II,  1848.  pp.  305  and 
306.  This  may  be  an  allusion,  however,  to  Agkistrodon  affinis. 
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tendency,  however,  to  a  less  definite  arrangement  of  light  and  dark 
spots  on  the  underside  and  to  a  more  or  less  complete  obliteration 
of  the  lateral  spots. 

Description  (figs.  366-368). —  Young;  Science  College  Museum, 
Tokyo,  No.  19;  Iriomote  shima;  1SS7;  Tashiro,  collector.  Rostral 
broader  than  high,  barely  visible  from  above,  bordered  behind  by  two 
scales  which  separate  the  anterior  nasals,  the  latter  not  turned  over  the 
canthus  rostralis  to  the  upper  surface  of  the  snout;  two  larger  scales  on 
can  thus  rostralis,  the  anterior  separated  from  the  rostral  and  from  the 
posterior  one  respectively  by  a  small  scale  and  the  latter  by  a  similar 
scale  from  the  supraocular,  the  outer  edges  of  these  scales  being  raised 
like  that  of  the  supraoculars ;  upper  head  scales  small,  smooth,  13  in  a 
row  between  supraoculars,  which  are  somewhat  more  than  one-third 
as  wide  as  interorbital  space;  posterior  nasal  smaller  than  anterior, 
followed  by  a  single  squarish  loreal,  behind  which  an  equally  broad, 
elongate  upper  preocular;  a  second,  much  narrower  and  somewhat 
longer  preocular  forms  the  upper  edge  of  the  pit  ;  three  post oculars, 


360  367  368 


Figs.  366-368.— Trimeresurus  elegans.  nat.  size.  366,  top  of  head;  367,  side  of  head;  368, 

UNDERSIDE  OF'HEAD.  No.  C  40,  UlGH  SCHOOL,  KUMAMOTO. 

including  the  long,  narrow  crescentic  subocular  which  reaches  the  sub- 
foveal,  and  is  separated  from  fourth  supralabial  by  two  rows  of  scales; 
upper  temporals  weakly  keeled,  lower  ones  smooth,  those  bordering 
the  supralabials  larger  than  the  latter;  7  supra, labials,  first  small:  sec¬ 
ond  forming  the  anterior  border  of  the  pit,  third  largest,  fourth  long, 
but  perceptibly  lower  than  third,  and  not  much  higher  than  those  fol¬ 
lowing;  three  lower  labials  in  contact  with  anterior  chin-shields,  which 
are  larger  than  the  posterior  ones ;  scales  pointed,  in  23  rows,  all  strongly 
keeled,  except  outer  row  which  is  smooth;  1SS  ventrals;  anal  entire; 
72  pairs  of  subcaudals.  Color  (in  alcohol)  pale  brownish  gray  above; 
a  series  of  darker  brownish  blotches,  with  paler  centers,  along  the  mid¬ 
dle  of  the  back,  the  respective  halves  of  each  blotch  on  each  side  of  the 
median  line  not  always  fitting  together,  but  sometimes  even  com¬ 
pletely  alternating  and  thus  forming  in  places  an  interrupted  zigzag 
band  :  tip  of  tail  uniform  light-colored  (yellow?) ;  on  the  sides  obscure 
traces  of  a  dark  spot  below  each  dorsal  blotch;  a  somewhat  ill-defined 


HERPETOLOGY  OF  JAPAN. 


473 


brownish  band  on  top  of  head  covering  the  two  scale  rows  nearest  to 
the  supraoculars  and  extending  backward  to  t lie  neck;  a  well-defined 
dark-brown  band  or  line,  one  scale  wide,  starting  from  the  posterior 
margin  of  the  orbit  below  the  center  of  the  eye  and  extending  back¬ 
ward  beyond  the  angle  of  the  month  passing  the  latter  on  the  scale 
row  above  the  last  supralabial;  a  dark  brown  vertical  line  on  the  pos¬ 
terior  half  of  the  second  supralabial  from  the  pit  to  the  edge  of  the  lip, 
lower  surface  pale  buff  with  ill-defined  markings  of  pale  brownish  gray. 

Dimensions. 


Total  length .  370 

Snout  to  vent .  305 

Vent  to  tip  of  tail .  65 


In  the  adult  male  from  Ishigaki  shim  a  the  coloration  is  essentially  as 
described  above,  but  the  lateral  series  of  spots,  one  below  each  dorsal 
blotch,  is  as  well  marked  and  dark  colored  as  the  latter;  tip  of  tail  is 
without  dark  cross-bars  but  is  not  paler  than  the  basal  portion.  This 
specimen  (Sci.  Coll.  Mus.  Tokyo,  No.  IS)  measures  655  mm.  in  total 
length,  of  which  the  tail  is  123  mm.  This  is  considerable  less  than  the 
length  reached  by  the  species,  as  one  of  the  types,  according  to  Doctor 
Boettger,  measures  945  mm. 

The  edge  of  the  supraocular  is  turned  up  in  all  the  specimens,  but 
according  to  my  observations  on  the  specimens  in  the  Hamburg 
Museum  less  so  in  the  old  specimens  than  in  the  young  ones. 

Variation. — The  present  species  is  rather  variable  so  far  as  the 
scutellation  of  the  head  is  concerned.  In  Boettger’s  types  of  T. 
luteus,  which  he  kindly  allowed  me  to  examine  in  1898,  the  scales 
covering  the  can  thus  rostralis  are  small  and  irregular.  Of  four 
specimens  in  the  Hamburg  Museum  two  have  one  large  canthal  scale 
followed  by  three  small  irregular  ones,  while  two  have  two  large 
scales  followed  by  a  small  one,  and  of  the  three  specimens  before  me 
two  have  one  and  one  two  enlarged  canthal  scales.  In  his  types,  the 
temporal  scales  are  rather  strongly  keeled ;  in  the  Hamburg  specimens 
three  of  the  specimens  have  the  upper  temporals  more  or  less  strongly 
keeled,  in  the  fourth  one  the  keels  are  only  faintly  indicated,  and  so 
they  are  in  my  specimens.  In  one  of  the  types  of  T.  elegans  the 
temporals'  are  slightly,  but  distinctly  keeled,  as  already  stated. 
Usually  there  are  two  rows  of  scales  between  the  subocular  and  the 
labials,  in  one  Hamburg  specimen  (No.  2582)  only  one  such  row. 
The  number  of  scales  between  the  supraoculars  varies  between  10  and 
13.  Supralabials  probably  most  commonly  7,  but  one  of  my  speci¬ 
mens  has  S  on  both  sides,  and  two  have  7  on  one  side,  8  on  the  other. 
In  the  specimen  in  the  Kumamato  Fifth  Higher  Middle  School  the 
long  upper  preocular  is  divided  vertically  near  the  eye  on  both  sides. 
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Of  13  specimens  eight  have  25  scale  rows  and  five  have  23.  Doctor 
Wall  records  one  with  24  scale  rows.  Yentrals  vary  between  1S3  and 
191,  subeaudals  between  6G  and  77. 

The  variation  in  color  seems  to  be  less  great  and  consists  in  the 
more  or  less  perfect  obliteration  of  the  lateral  series  of  spots,  and  in 
the  greater  or  less  definite  outline  of  the  light  and  dark  spots  on  the 
underside. 

Remarks  by  collector. — Mr.  Tashiro  has  furnished  the  following  note 
with  the  larger  specimen  collected  by  him  on  Ishigaki  shima : 

“This  species  is  not  found  on  Okinawa  shima,  but  is  confined  to  the 
Yaeyama  Islands.  Tt  is  known  by  the  name  of  ‘ Ilabu,’ the  general 
name  applied  to  the  snakes  of  this  genus,  of  which  there  are  about 
five  varieties,  each  with  a  special  name.  It  lives  in  crevices  in  stone¬ 
walls,  hollow  trees,  etc.  Its  habits  are  more  sluggish  than  the  real 
'  habu  ’  (Trimc?'esu  ms  flavor}  rid  is).  The  natives  say  that  it  is  less 
poisonous  than  the  latter,  yet  1  think  it  is  by  no  means  inferior  in  this 
respect.” 

Habitat. — This  species  is  confined  to  the  southern  group  of  the 
Riu  Ivius,  and  seems  to  be  fairly  common  both  on  Iriomote  shima  and 
on  Ishigaki  shima.  Boettger’s  types  of  T.  luteus  are  said  to  have  come 
from  “Yaeyama  auf  Mijako  shima,1’  a  somewhat  confusing  statement 
which  might  have  been  suspected  of  meaning  “Miyako  shima  of  the 
Yaeyama  group,”  as  formerly  at  least  that  island  was  considered  part 
of  the  group,  though  now  excluded  as  a  special  subgroup,  but  in  the 
introduction  to  his  paper  a  Doctor  Boettger  says: 

“Aber  dio  Thiere  scheinen  leider  niohtgenau  nach  don  Fnndorten  getronnt  worden 
zu  w»in  *  *  *  Die  Schlangen  sollon  znni  grossten  Theil  von  Yaeyama  odor 
Patch nngsan,  einor  dor  Miyako  shima  Insoln,  horstammon.  ” 

But  Patchungsan  is  the  Chinese  name  for  Ishigaki  shima,  and  Doc¬ 
tor  Boettger  evidently  uses  Miyako  shima  as  the  collective  name  of 
the  two  southern  subgroups.  It  is  therefore  exceedingly  dubious  if 
the  types  came  from  Miyako  shima  proper,  and  the  probability  is  that 
they  really  originate  from  Ishigaki  shima.  That  the  same  species 
occurs  on  Miyako  shima  has  now  been  shown  by  Doctor  Wall  who 
records  three  specimens  from  that  island  under  the  name  of  Lacbcsis 
mnerosquamatns. 

a  Offenbach.  Yer.  Naturk.  33-30  Her.,  1805.  }>.  101. 
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o Description,  p.  472 


b  Typos  of  T.  elegans. 


c  Typos  of  T.luteus 


TRIMERESURUS  FLAVO VI RIDIS  «  (Hallowell). 

HABU. 

Plate  XXVII. 

1800.  Bothrops  flavovxridis  Hallowell,  Proc.  Pliila.  Acad.,  1860.  p.492  (type- 
locality,  “Amakarima”  Island  =  Kerama  shima,  middle  group,  Riu 
Ivins). — Boulexgei?,  Proc.  Zool.  Soc.  London,  1887,  p.  149  (“Loo  Chon” 
Islands). — ?  Okada,  Cat.  Vert.  Japan,  1891.  p.  70  (Okinawa  shima). — 
?  Fritze,  Zool.  Jahrh.  Syst.,  VII,  1894,  p.  800;  author’s  separate,  p.  11 
(Okinawa). —  Trimeresurus  Jlavoviridis  Boclenger,  Fauna  Brit.  India, 
Rept.,  1S90,  p.425  iLooChoo). — Lachesis  Jlavoviridis  Boulexger,  Cat. 
Sn.  Brit.  ATits. ,  III,  1890,  p.  550  (Okinawa). — IJmettger,  Kat.  Sclil.  Mus. 
Senckenberg.,  1898,  p.  139  (O-shima,  “Liu  Ivin  gruppe”). — Brown.  Proc. 
Phila.  Acad.,  1902,  June  11  *  p.  185  (‘  *  Loo.  Choo  Islands'4). — Scuexkel. 
Verb.  Xaturf.  Cos.  Basel,  XIII,  Pt.  1,  -  ,  p.  179  (Okinawa).  Wall, 
Proc.  Zool.  Soc.  London,  1903,  p.  102  (Loot  ’boos);  1905,  II,  [>.  510  (  A  main  i; 
Okinawa). 

1880.  Trimeresurus  riuJciuanus  Hilgendorf,  Sitz.  Bor.  Ges.  Xaturf.  Fr.  Berlin, 
1880,  p.  118,  pi.  — ,  tigs.  0-10  b  (type-locality.  District  Xase,  O-shima; 
types,  Xos.  9707-9708,  Berlin  Mus.). — Doederi.ein,  Mitth.  Deutscb.  Ges. 
Ost-Asiens,  III,  1SS1 ,  p.  149  (Amami-o-shima ).  Landois,  Westfal.  Prov. 
Ver.  10  Ber.,  18S7  (p.  45). — Fischer,  Jahrb.  Wiss.  Anst.  Hamburg,  V, 
1888,  p.  20  (Okinawa  shima). — Okada,  Cat.  Vert.  Japan,  1891.  p.  70 
(Okinawa;  O-shima). — Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  800; 
author’s  separate  p.  11  (Amami-o-shima;  Okinawa  shima). 

The  type  of  Ilallowell’s  Bothrops  flavovirnlis  which,  according  to 
his  statement,  was  much  mutilated  (only  61  ventrals  could  he  counted) 


Signifying  yellowish  green. 


b  Reproduced  in  this  work  on  Plate  XXVII. 
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lias  apparently  been  lost.  From  Doctor  Stimpson’s  MS.  catalogue 
it  is  learned  that  the  ‘‘viper,”  as  he  calls  it,  was  “killed  on  one  of  the 
Amakirrima  Isles  (Loo  Choo)  by  Mr.  Macomb  of  the  Hancock,  April 
1855,”  consequently  on  one  of  the  small  islands  composing  the  Ke- 
rama  shima  group  just  west  of  the  south  end  of  Okinawa  shima. 

Hilgendorfs  Trimeresurus  riukiuanus  on  the  other  hand  was 
described  from  specimens  obtained  in  the  Nase  district  on  Amami- 
o-shima,  the  principal  island  of  the  northern  group.  The  scale  formulas 
of  the  specimens  from  both  groups  agree  very  well,  and  a  direct  com¬ 
parison  of  a  few  specimens  does  not  reveal  any  essential  difference. 
The  material  at  hand,  viz,  one  from  the  northern  group  and  two  from 
the  middle  group,  is  not  conclusive,  however.  The  former  seems  to 
have  a  somewhat  longer  snout  with  more,  or  smaller,  scales  between 
the  supraoculars,  but  until  verified  in  large  series  from  both  groups 
the  two  names  must  be  regarded  as  synonymous.  The  low  number  of 
scale-rows  assigned  to  his  specimen  by  Hallowell,  viz,  31,  is  evidently 
due  to  the  fact  that  the  specimen  was  mutilated. 

Okada  in  his  List  of  the  Vertebrates  of  Japan  enumerated  both  T. 
flavoviridis  and  77  riukiuanus  as  separate  species,  though  possibly  he 
included  the  former  with  T.  okinavensis  which  was  not  then  described. 
Doctor  Fritze,  however,  enumerates  all  three  from  Okinawa.  Inas¬ 
much  as  he  seems  actually  to  have  examined  specimens  of  two  species 
it  is  probable  that  the  one  from  Tokushimura  was  really  a  T.  okina¬ 
vensis  although  enumerated  as  a  T.  flavoviridis. 

Description  (fig.  360). — Half  grown  female;  U.S.N.M.  No.  31818; 
Amami-o-shima,  Kin  Kiu;  Dr.  H.  M.  Smith  collection.  Rostral 
almost  as  high  as  broad,  nearly  triangular,  the 
sutures  with  first  supralabials  and  internasal 
being  very  short,  just  visible  from  above;  a  single 
small  scale  behind  the  rostral  separating  the 

Fig.  369.  —  Trimeresurus  .  ..  „  «  i  •  i  i  *  f  v 

flavoviridis.  nat.  size,  anterior  nostrils;  tour  or  live  shields,  including 

side  of  head.  No.  in,  anterior  nostrils,  forming  the  raised  cant  1ms 

Sci.  Coll.  Tokyo.  .  .  .  .  .  . 

rostrahs  between  rostral  and  supraocular,  t lie 
shield  second  from  the  supraocular  being  the  largest;  supraocular 
long,  pointed  anteriorly,  half  as  wide  as  interocular  space;  upper 
head  scales  smooth,  small,  about  13  in  a  line  between  the  supra¬ 
oculars;  nostril  round,  in  the  posterior  margin  of  the  anterior  nasal 
.which  is  turned  over  the  can  thus  rostralis  to  the  upper  side  of  the 
head;  loreal  nearly  rectangular,  slightly  longer  than  high';  two  pre¬ 
oculars,  very  elongated,  both  in  contact  with  loreal,  the  upper  nearly 
twice  as  long  as  the  latter,  the  lower,  which  forms  the  upper  posterior 
border  of  the  pit,  much  narrower  than  the  upper;  a  long  narrow 
shield  bordering  the  pit  below,  separated  from  long  subocular  by  a 
couple  of  small  scales;  eye  rather  large,  vertical  diameter  equaling 
its  distance  from  edge  of  lip;  a  very  long  narrow  crescentic  subocular 
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separated  from  the  lower  precular  and  from  the  subfoveal  bv  several 
small  scales;  from  the  fourth  supralabial  bv  two  rows  of  scales,  and 
from  the  temporals  by  a  single  row  of  smaller  scales;  one  post  ocular 
on  left  side,  three  on  right,  in  adition  to  suboculars;  lower  temporals 
large,  upper  ones  small,  smooth  scales;  8  supralabials,  first  subtrian- 
gular,  second  forming  the  anterior  border  of  the  pit,  third  largest, 
fifth  to  eighth  small,  low;  three  lower  labials  in  contact  with  anterior 
chin-shields,  fourth  and  fifth  being  separated  from  them  by  scales; 
anterior  pair  of  chin-shields  much  larger  than  posterior,  which  are 
scarcely  dilferentiated  from  the  other  postgeneials  and  separated  by 
a  pair  of  smaller  scales;  35  rows  of  narrow  pointed  scales,  of  which 
all  except  the  outer  are  keeled  and  provided  with  two  apical  pits;  220 
ventrals;  anal  undivided;  tail  defective,  subeaudals  73  + ,  very  few 
missing.  Color  (in  alcohol)  above  very  pale  isabella-color,  on  each 
side  of  the  median  line  with  a  series  of  elongated  darker  brownish  spots, 
which  are  nearly  in  pairs  anteriorly  but  alternating  on  the  posterior 
two-thirds,  mostly  anastomosing  across  the  median  line;  on  the  sides 
a  similar  but  very  obscure  series;  on  the  upper  side  of  the  tail  the 
spots  become  united  to  regular  cross-bars;  occiput  with  a  very 
obscure  pattern  of  several  elongate  divergent  spots;  sides  of  head 
whitish  with  a  narrow  brown  line  from  upper  corner  of  subocular 
across  the  temples  to  the  sides  of  neck,  one  scale  above  last  supra¬ 
labial;  all  the  brown  markings  are  dark-edged  with  paler  centers; 
underside  uniform  whitish. 


Total  length .  612 

Snout  to  vent . .  517 

Vent  to  tip  of  tail .  95 


This  species  grows  to  a  considerable  size.  Hilgendorfs  types  of  T. 
riuJciuanus  are  1.380  and  1.555  m.,  and  Doctor  Fischer  records  two 
specimens  measuring  1.433  and  1.285  m.,  respectively.  A  snake  of 
this  kind  over  5  feet  long  must  be  a  pretty  dangerous  reptile. 

Valuation. — The  number  of  scale  rows  shows  considerable  varia¬ 
tion,  viz,  from  33  to  37,  though  35  seems  to  be  the  normal  number, 
inasmuch  as  in  13  specimens  more  than  two-thirds  have  this  number. 
Doctor  Wall  records  a  specimen  with  40  scale  rows.  Ventrals  vary 
between  222  and  234,  subeaudals  between  75  and  90.  Supralabials 
usually  8,  but  a  specimen  in  the  Hamburg  Museum  has  7  on  one 
side,  and  other  specimens  are  on  record  as  having  9. 

The  size  of  the  small  scales  on  top  of  the  head  is  not  so  variable  as 
the  figures  given  for  the  number  of  scales  on  a  line  between  the  supra- 
oculars,  namely,  from  7  to  13  would  indicate,  since  the  discrepant*} 
depends  chiefly  upon  the  irregular  size  of  these  scales  on  the  inter¬ 
ocular  region. 
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The  two  specimens  from  Okinawa  before  me  are  smaller  than  the 
one  described  above  and  show  a  more  definite  color  pattern.  The 
lateral  markings  are  so  light  as  to  be  almost  lost  while  the  dorsal 
blotches  are  shorter,  with  a  greater  tendency  to  combine  into  median 
transverse  marks  across  the  middle  line,  thus  forming  angular  cross¬ 
bars  deeply  notched  in  front  and  behind  and  with  a  large  pale  spot  on 
each  side  of  the  median  line.  The  pattern  on  the  top  of  the  head  is 
also  very  sharply  defined  and  formed  as  shown  in  HilgendoiTs  figure 
of  his  type  of  T.  riukiuanus  (Plate  XXVII,  fig.  1  of  this  work). 

Habitat.—  This  dangerous  snake  is  confined  to  the  islands  of  the 
Okinawa  and  (  )-shima  subgroups  of  the  Riu  Kiu  Archipelago,  in  some 
of  which  it  appears  to  be  rather  common.  Amami-o-shima,  and— 
according  to  Doederlein,  also  Koine  shima,  are  particularly  notorious 
for  the  occurrence  of  the  ‘‘liabu,’1  while  both  he  and  Fritze  assert  that 
it  is  much  loss  common  in  Okinawa  shima. 

It  is  represented  by  closely  allied  species  in  the  southern  group  and 
in  Formosa. 

List  of  specimens  of  Trimi  risurus  jluvonridis. 
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n  Type,  specimen  mutilated,  the  number  of  scale  rows  given  is  therefore  probably  not  correct. 
^■Description,  p.  470. 

<*  Fig.  3  9. 

d  Boulenger.  Cat.  111.  p.  550. 
c  Boulenger,  Croc.  Zool.  Soe..  1*87,  p.  149. 

■  Types  of  T.  riukhnvx ,  llilgendorf.  p.  I  is.  The  scale  formulas  as  here  given  for  each  individual  may 
not  be.  exactly  correct,  as  Ililgendor’s  statement  is  not  quite  explicit;  however,  they  are  correct  for 
the  two  specimens  together. 
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TRIMERESURUS  OKIN AVENSIS  «  Boulenger. 

KUFAH  (native  name  in  OKINAWA  SHIMA  according  to  TASHIRO;. 

1892.  Trimcrcsurus  okinavcnsis  Boulenger,  Ann.  Mag.  Nat.  Hist.  (G),  X,  Oct. 
1892,  p.  302  (type-locality,  Okinawa  shima;  types  in  Brit.  Mns.;  Holst, 
collector). — Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  SGI;  author’s  sepa¬ 
rate,  p.  12  [ Okinawa ). — Lachesis  okinavcnsis  Boulenger,  (’at.  Sn.  Brit. 
Mus.,  Ill,  189G,  p.  549,  pi.  xxv,  fig.  2  (Okinawa). — Wall,  Proc.  Zool. 
Soc.  London,  1905,  II,  p.  51G  (Okinawa;  Amami;  Yaku). 

1S94.  ? Bothrops  jlavoviridis  Fritze,  Zool.  Jahrb.  Sysf.,  VII,  p.  8G0;  author’s 
separate,  p.  11  (Tokuchimura,  Okinawa)  (not  of  IlallowoH?). 

Description. — Adult  Jemale;  Science  College  Museum,  Tokyo,  No. 
17;  Okinawa  shima;  March,  1887;  Tashiro,  collector.  Kostral  nearly 
as  liigli  as  broad,  scarcely  visible  from  above;  behind  the  trun¬ 
cated  upper  edge  three  scales  of  the  same  size  as  the  other  upper  head 
scales  in  a  line  between  the  anterior  nasals  and  the  first  eanthal  scale; 
four  canthal  scales  between  anterior  mi  sal  and  supraocular  decreasing 
in  size  posteriorly;  supraoculars  wider  than  one-third  the  interocular 
space;  8  scales  on  a  line  between  the  supraoculars;  head  scales  flat, 
smooth  anteriorly,  faintly  tubercular  or  keeled  on  parietal  and  occip¬ 
ital  regions;  nostril  large,  rounded,  in  posterior  margin  of  anterior 
nasal  which  is  much  larger  than  posterior,  its  upper  anterior  edge  just 
visible  from  above,  but  not  turned  over  the  canthal  edge;  a  small 
loreal,  nearly  twice  as  long  as  high  below  second  and  third  canthal 
scales,  in  contact  behind  with  the  two  preoculars,  of  which  the  upper  is 
twice  as  wide  as  the  lower;  pit  very  large;  subfoveal  shield  entering 
eye  below  preoculars;  eye  rather  small;  three  small  suboculars 
separated  from  supralabials  by  two  scale  rows;  two  postoculars; 
temporal  scales  numerous,  the  upper  ones  small,  keeled,  the  lower 
series  next  to  the  supralabials  larger,  smooth;  8  supralabials,  first 
small,  triangular,  separated  from  loreal  by  one  scale,  second  broad, 
forming  anterior  border  of  pit,  third  largest;  two  lower  labials  in 
contact  with  anterior  chin-shield;  posterior  chin-shield  scarcely  differ¬ 
entiated;  23  rows  of  rather  obtuse  scales  with  obscure  apical  pits;  all 
keeled,  except  outer  row,  but  keels  not  reaching  1  lie  tip  of  the  scales; 
128  ventrals;  final  entire;  51  pairs  of  subeaudals.  Color  (in  alcohol) 
above  brownish  gray,  with  large  transverse  blotches  of  brown  ante¬ 
riorly  and  posteriorly  narrowly  edged  with  dusky;  a  series  of  lateral 
spots  on  the  middle  of  the  sides,  eacli  one  below  the  corresponding 
dorsal  blotch  of  which  it  is  a  detached  portion  and  with  winch  it  is 
not  alternating;  below  and  alternating  with  these  another  row  of  dark 
brown  spots  situated  on  the  two  outer  scale  rows  and  the  adjacent  part 
of  the  ventrals;  a  broad  dark  brown,  black-edged  band  three  scales  wide 
from  eye  over  temporal  region  to  posterior  end  of  lower  jaw,  its  ante¬ 
rior  border  crossing  the  last  supralabial  at  the  corner  of  the  mouth; 
above  this  a  narrower  whitish  band,  and  a  similar  one  below  it  on  the 
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last  four  supralabials,  crossing  to  the  lower  jaw;  sides  of  face  anterior 
to  this  brown  with  two  darker  blotches  across  both  lips  at  the  level  of 
second  and  fourth  supralabial;  on  the  lower  lip  a  third  similar  dark 
brown  blotch  near  the  corner  of  the  mouth;  underside  pale  obscurely 
clouded  with  brownish. 

Dimensions. 

mm. 


Total  length .  445 

Snout  to  vent . , .  371 

vent  to  tip  of  tail .  74 


Variation. — Supralabials  vary  between  S  and  7,  ventrals  between 
127  and  134,  subcaudals  between  42  and  51  pairs  in  the  three  speci¬ 
mens  which  have  thus  far  been  recorded.  Doctor  Wall  reports  one 
specimen  with  24  scale  rows. 

Habitat. — The  few  specimens  known  of  this  species  have  nearly  all 
come  from  Okinawa  sliima.  According  to  a  recent  paper  by  Doctor 
Wall  the  collector  of  Air.  Owston  obtained  not  only  four  specimens 
in  Okinawa  sliima,  but  also  three  in  Amami-o-shima,  and  one  in  Yaku 
shima.  The  latter  occurrence  is  so  extraordinary,  however,  that  it 
would  be  well  to  await  corroborative  evidence,  as  some  mistake  in 
the  labeling  may  be  possible. 

As  I  have  stated  elsewhere,  there  is  no  near  relative  of  this  species 
known  from  Formosa,  but  as  it  is  allied  to  the  Ilimalayo-Chinese 
Trimeresurus  monticola ,  the  latter  or  a  related  form  maybe  expected 
to  occur  in  that  island. 


List  of  specimens  of  Trimeresurus  okinarensis. 
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a  Description,  p.  479.  &  Types;  Boulenger,  Cat.  Ill,  p.  549 


TRIMERESURUS  GRAMINEUS a  (Shaw). 

1802.  Coluber  gramineus  Shaw,  Gen.  Zool.,  Ill,  Ft.  2,  p.  420  (type-locality,  Yiza- 
gapatam,  India;  based  on  RusselFs  Ind.  Serp.,  I,  pi.  ix). —  Trimeresurus 
gramineus  Guenther,  Rept.  Brit.  India,  1864,  p.  385.  Boettger,  Ber. 
Senckenberg.  Naturf.  Ges.,  1888,  Abb.  p.  188  (South  Formosa);  1894, 
p.  135  (Hainan).- — Boulenger,  Fauna  Brit.  India,  Rept.,  1890,  p.  429 
(southern  China,  India,  Malay  Peninsula  and  Archipelago,  etc.). — Stej- 
neger,  Journ.  Sci.  Coll.  Tokyo,  XII,  Ft.  3,  1898,  p.  225  (Taipa,  For¬ 
mosa). —  Lachesis  gramineus  Boulenger,  Cat.  Sn.  Brit.  Mus.,  Ill,  1896, 


a  Signifying  of  grass,  grassy;  referring  to  its  green  color. 
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p.  554  (southeastern  Asia;  Formosa).  Wall,  Proc.  Zool.  Soc.  London, 
1903,  p.  99  (Hongkong;  Formosa). — Lachesis  grandma  Boetther,  Kat. 
Schl.  Mus.  Senckenberg.,  1898,  p.  139  (south  Formosa,  etc.) 

1802.  Coluber  viridis  Bechsteix,  Lacepede’s  Xaturg.  Amph.,  IV,  p.  252,  pi. 
xxxix,  fig.  1  (type-locality,  Vizagapatam,  India;  based  on  Russell's 
Ind.  Serp.,  I,  pi.  i x).~~  Trimeresurus  viridis  Lacefede,  Ann.  Mus.  Paris 
IV,  1804,  p.  209. 

1839.  Trigonoce  phalus  erythrurus  Factor,  Proc.  Zool.  Soc.  London,  1839,  p.  31  (type- 
locality,  Ganges  Delta.  India;  type  in  Brit.  Mus.;  Cantor,  collector.— 
Trimeresurus  erythrurus  Guenther,  Kept.  Brit.  India,  1804,  p.  380. — 
Swixhoe,  Proc.  Zool.  Soc.  London,  1870,  p.  412  (Takow,  Formosa). 

1S42.  Trimesurus  albolabris  Gray,  Zool.  Miscell..  (p.  48)  (ty])e-locality,  China; 
types  in  Brit.  Mus.;  Reeves,  collector). 

1853.  Trimesurus  elegans  Gray’,  Ann.  Mag.  Xat.  Hist.  (2),  XII,  p.  391  ■  type-local¬ 
ity,  Sikkim;  type  in  Brit.  Mus. ;  Hooker,  collector)  (not  Cr as pedoce pha¬ 
lus  elegans  Gray,  1849j. 

Description  (figs.  370-372). — Adult  male:  U.S.N.M.  Xo.  36510; 
Tailioku  (Taipa),  Formosa;  September,  1897:  T.  Tada,  collector. 
Rostral  as  high  as  broad,  very  narrow  above,  nearly  triangular 

372 


Figs.  370-372.— Trimeresurus  gramineus.  JJj  x  kat.  size.  370,  top  of  head:  371,  side  of  head; 

372.  UNDERSIDE  OF  HEAD.  No.  2«  SCI.  COLL-  TOKYO. 

bordered  behind  by  a  single  scale  between  the  upturned  anterior 
corners  of  the  nasal,  just  visible  from  above:  canthus  rostralis 
sharp,  formed  anteriorly  by  the  upturned  edge  of  the  nasal,  the 
upturned  edge  of  an  elongated  shield  corresponding  to  the  loreal  in 
the  other  species  here  described  and  the  upturned  portion  of  the 
upper  preocular;  head  shields  small,  smooth  anteriorly,  keeled  on 
parietal  and  occipital  regions;  supraoculars  very  narrow,  occupying 
only  the  outer  edge  of  the  supraocular  region,  their  width  being 
scarcely  more  than  one-fifth  the  distance  between  them:  about  12 
scales  on  a  line  between  the  supraoculars;  nasal  large,  smooth,  undi¬ 
vided,  with  a  round  nostril  pierced  near  the  lower  edge:  behind  i( 
above,  on  the  eanthal  ridge  an  elongated  shield,  being  the  loreal  of 
the  other  species;  below  it,  separating  it  from  the  first  supralabial, 
and  between  nasal  and  the  upper  portion  of  second  supralabial  which 
26485— Xo.  58—07 - 31 
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enters  the  pit,  two  small  scales,  one  above  the  other,  two  elongate 
anterior  preocnlars,  the  upper,  which  is  somewhat  wider  anteriorly 
turned  up  over  the  canthal  ridge,  the  lower  forming  the  upper  border 
of  the  large  pit;  t lie  subfoveal  as  large  as  the  lower  preocular,  pos¬ 
teriorly  entering  eye  between  the  latter  and  the  subocular;  a  long, 
narrow,  crescentic  subocular  anteriorly  in  contact  with  subfoveal, 
separated  from  fourth  and  subsequent  supralabials  by  one  and  pos¬ 
teriorly  two  rows  of  scales;  three  small  postoculars  on  left  side,  two 
on  right;  temporals  numerous,  lower  ones  largest,  upper  ones  smaller, 
keeled;  10  supralabials,  first  small,  triangular,  second  very  high, 
forming  anterior  border  of  pit,  third  largest,  fourth  slightly  larger 
than  fifth  to  tenth,  which  are  subequal;  3  lower  labials  in  contact  with 
anterior  chin-shields,  posterior  chin-shields  scarcely  differentiated; 
21  rows  of  narrow,  pointed,  keeled  scales  without  apical  pits;  161 
ventrals;  anal  entire;  69  pairs  of  subcaudals;  tip  of  tail  rather 
blunt.  Color  (in  alcohol)  above  saturated  uniform  “parrot-green;” 
from  the  subocular,  under  the  center  of  the  eye,  a  narrow,  strongly 
defined,  pale-yellowish  line,  the  lower  row  of  temporals  and  across 
the  last  supralabial  to  the  side  of  neck  and  from  there  to  near  the  tip 
of  the  tail  on  the  middle  line  of  the  outer  scale  row,  the  lower  edge  of 
which  is  somewhat  darker  than  the  rest  of  the  body;  underside 
paler  green,  washed  with  blue  so  as  to  be  almost  “  bend-green ” 
toward  the  sides;  tips  of  tail  colored  like  the  rest  of  the  body. 


Total  length .  618 

Snout  to  vent .  4SS 

Vent  to  tip  of  tail .  130 


Th o  female  appears  to  have  a  relatively  much  shorter  tail.  No.  2a, 
Science  College  Museum,  measuring  525  nun.  in  total  length,  has  a 
tail  only  92  mm.  long. 

Variation. — The  Formosan  specimens  examined  by  me  are  very 
uniform,  both  in  scutellation  and  coloration,  as  will  be  seen  from  the 
table  at  the  end,  but  in  individuals  from  all  over  the  wide  range  of  the 
species  there  is  displayed  a  corresponding  range  of  variation.  Thus, 
19  and  23  scale  rows  are  occasionally,  though  rarely,  recorded  ;  supra¬ 
labials  vary  between  S  and  12,  ventrals  between  145  and  175,  sub¬ 
caudals  between  53  and  75  pairs.  The  color  variations  consist  in 
more  or  less  distinct  blackish  dorsal  cross  bands  and  the  absence  of 
the  lateral  yellow  line.  The  terminal  portion  of  the  tail  is  frequently 
yellow  or  reddish,  a  color  phase  which  until  recently  was  regarded 
as  a  distinct  species  under  the  name  of  Trimeresurus  erythrurus. 

Habitat.  This  species  is  widely  distributed  from  t lie  Himalayas  in 
the  north  and  west,  through  Tndia,  Tndo-China,  southern  China,  to  the 
Malayan  peninsula,  Sumatra,  Java,  and  Timor  in  the  south,  and 
Formosa  in  the  east. 
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In  Formosa  it  was  first  collected  by  Swinhoe,  who  found  it  at 
Takow,  no  less  than  seven  specimens  from  him  being  in  British 
Museum.  Both  the  Hamburg  and  the  Seiickenbergian  Museum,  in 
Frankfort  on  the  Main,  have  specimens  from  south  Formosa,  the 
former  (No.  15D)  through  Doctor  Warburg,  the  latter  through 
Schmacker.  Mr.  Tada,  who  collected  in  Formosa  for  the  Japanese 
Government  in  1896  and  1897,  brought  four  specimens  from  Taihoku 
(Taipa),  and  stated  that  it  is  common,  especially  in  northern  Formosa. 

List  of  specimens  of  Trimeresurus  yearn  incus. 
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a  Description ,  p.  481 .  b  Figs.  370-372.  f  Boulengcr,  ( 'at.  1 1 1 ,  p.  556. 


Subclass  SYNAPSIDA. 

1903.  Sy  naps  id  a  II.  F.  Osborn,  Science  (n.  s.)  XVII,  Fob.  13,  1903,  p.  276. 

Order  TESTUDINATA. 

1788.  Testndines  Batsch,  Anleit.  Kenntn.  Thiere,  Mineral.,  I  (p.  437). 

1802.  Chelonia  Macartney  in  Ross’  Transl.  Cuvier’s  Lect.  Comp.  Anat.,  I,  tab.  in. 
1804.  Chelonii  Latreillk.  Xouy.  Diet,  cl’  Hist.  Xat.,  XXIV,  tabl.  meth.  p.  61. 
1807.  Cataphractse  Link,  Beschr.  Xat.  Sainml.  Rostock,  II,  p.  51. 

1811.  Testudinata  Oppel.  Urdu.  Rept.,  p.  3. 

1814.  Perostia  Rafinesqi  e,  Specohio  8ci.  i Palermo1)  II,  no.  9.  1  Sett.,  1814,  p.  66. 
1822.  Chelonea  Fleming,  Philos.  Zool.,  II,  p.  268. 

1825.  Fornicata  Haworth,  rbilos.  Mag.,  1825.  (p.  372). 

1828.  Stcrrichrotes  Ritc.kn,  Xova  Acta  Acad.  Leop.  Carol.,  XIV,  p.  269. 

1828.  Chelynx  Wageer,  Isis.  1828,  p.  861. 

1837.  Chelonites  Bgrmeister,  Ilandb.  Xalurg..  p.  730. 

1839.  Chdonulcs  8  wains  on  ,  Xal.  Hist.  Classif.  Fish.  Amph.  Rej)t.,  II  (  Lardner’s 
Cab.  Encycl.),  p.  112. 

1845.  Testudinca  Gravenhokst,  Thicrwclt,  p.  45. 

1849.  Tylopoda  Mayer,  Rheinland  and  Westphal.  Verhandl.,  VI  (p.  177). 
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'The  proper  interrelationship  between  the  various  types  of  living 
Chelonians  has  not  been  finally  determined  as  yet.  The  greatest 
stumbling  block  has  been  the  I)< rmoclidys,  which  some  authors,  such 
as  Banr  and  Fuerbringcr,  regard  as  a  highly  specialized  form  more  or 
loss  closely  allied  to  the  other  marine  turtles,  while  others  have  taken 
the  opposite  view,  regarding  it  as  one  of  the  most  primitive  types  and 
so  radically  different  from  all  the  other  chelonians  as  to  make  it  expe¬ 
dient  to  collect  the  latter  in  one  great  suborder  and  to  keep  Dcnno- 
cJuhjs  by  itself  in  another.  The  former  view  is  scarcely  tenable,  if 
Gootte*  is  correct  in  regarding  the  bony  carapace  of  the  ma  jority  of 
turtles  as  an  integral  part  of  the  skeleton  as  opposed  to  the  dermal 
origin  of  the  dorsal  mosaic  of  Dcnnoelulys.  On  the  other  hand,  the  soft- 
shelled  turtles  exhibit  so  many  differences  from  those  with  a  horn}" 
covering  that  it  seems  inexpedient  to  include  them  in  the  same  cate¬ 
gory.  For  these  reasons  it  has  been  thought  best  to  adhere  to  the 
division  first  proposed  by  Seeley,  in  1SS2,  but  to  substitute  subordinal 
names  for  those  chosen  then  by  him,  these  having  the  form  of  family 
names,  as  understood  by  most  zoologists. 

The  characters  which  define  the  three  suborders  may  be  tabulated 
as  follows: 

a1  No  solid  carapace,  the  vertebra*  and  ribs  being  separated  from  a  shell  consisting  of  a 
mosaic  of  numerous  small  polygonal  bony  plates  imbedded  in  a  leathery  skin;  no 
descending  process  of  the  parietal  hone;  limbs  without  claws.  .1.  Athecjs,  p.  485. 
c i 1  A  solid  carapace  of  a  few  large  symmetrical  bony  plates  not  separated  from  the 
underlying  vertebrae  and  ribs:  puriclals  \utli  descending  processes;  limbs  with  at 
least  one  claw  each. 

b 1  Body  covered  with  horny  scutes  arranged  differently  from  the  bony  plates  beneath ; 
epiplastra  and  hyoplastra  in  contact,  not  separated  by  entoplastron;  center 
of  last  cervical  and  first  dorsal  vertebrae  articulating  with  each  other;  fourth 
digit  never  with  more  than  three  phalanges;  jaws  covered  by  horny  sheaths 
not  concealed  under  fleshy  lips . 2.  Laminifera,  p.  488. 

62  Body  covered  by  an  undivided  leathery  skin  without  scutes;  epiplastra  separated 
by  entoplastron  from  hyo-plastra;  last  cervical  vertebra  articulating  with  first 
dorsal  by  zygapophvses  only;  fourth  digit  with  more  than  three  phalanges; 
jaws  concealed  under  fleshy  lips . 3.  Chiloive,  p.  513. 

The  turtles  occurring  within  our  limits  may  be  easily  referred  to 
their  respective  families  by  the  following: 

ARTIFICIAL  KEY  TO  FAMILIES  OF  TURTLES. 

a1  Limbs  clawless;  back  with  five  longitudinal  keels  or  ridges  {Athecbc). 

Dermochelid.e,  p.  4S5. 

a 2  Limbs  with  at  least  one  claw  each;  bark,  if  keeled,  with  at  most  three  longitudinal 
ridges. 

bl  Outer  body  covering  a  soli  skin  without  horny  plates  ( Chiloln' ). 

Trionvciiiile,  p.  514. 

b 2  Outer  body  covering  consisting  of  symmetrical  horny  plates  (Laminiffm). 

c1  Limbs  not  paddle-shaped ;  claws  four  or  Jive  on  each  limb.  .Testuuinid.e,  p.  488. 
c2  Limbs  paddle-shaped;  claws  two  or  one  on  each  limb . Chelonulle,  p.  50G. 

°Zeitschr.  Wissensch.  Zook,  LXVl,  1899,  pp.  407-434. 


HERPETOLOGY  OF  JAPAN. 


485 


Suborder  ATHEC.E." 

1871.  A  them  ('ope,  Prop.  Am.  Assoc.  Vdv.  Sci.,  XIX.  p.  235. 

1880.  bcnuatnehchguh *  Seeley,  Quart.  Journ.  (Icol.  Soc.,  XXXVI,  p.  112. 

1889.  Atheeata  Lydekkkk,  (Ait  Foss.  Kept.  Brit.  Mus.,  Ill  (p.  223). 

185)0.  Athea  Stkai  cii,  Mem.  Acad.  St.  Petcrsboiirg,  (7)  XXXVI11,  Xo.  2,  j).  3S. 
1891.  1  ntheeie  Okada,  Cal.  Vert.  Japan,  p.  71  <  misprint). 

Family  DERMOCI  IKLIDJE. 

Limbs  paddle-shaped,  clawless;  shell  with  five  longitudinal  dorsal 
keels  and  covered  with  a  leathery  skin. 

The  leather-hack  turtles  inhabit  the  oceans  between  the  Tropics, 
occasionally  straying  to  temperate  coasts.  When  full  grown  they 
reach  an  enormous  size.  Only  one  genus  is  known. 

Genus  DERMOCH  ELYS  ft  Blainville. 

1S16.  Dermochclys  Blainville,  Bull.  Soc.  Philom.  Paris,  1S1G,  p.  119  (type,  T. 
eoriaeea). 

1820.  Sphargis  Merrem,  Syst .  Ampbil).,  p.  19  (same  type). 

1822.  Coriudo  Fleming,  Philos.  Zool.,  II  (p.  271)  (same  type). 

1828.  Seylina  Wagler,  Isis,  1828,  p.  861  (substitute  for  Sphargis). 

1830.  Dfnnntoehfhys  Wagler,  Xat.  Syst.  Amphib.,  p.  133  (emendation). 

1832.  Chclyra  Rafinesque,  Atlantic  Journ.,  I,  Xo.  2.  p.  04  (type.  T.  eoriaeea). 

DERMOCHELYS  SCHLEGELII  c  (Garman). 

1835.  Sphargis  mereurialis  Temminck  and  Sciilegel,  Fauna  Japon.,  Rept.,  pp. 
10  (part),  70,  139,  pi.  i;  pi.  n,  figs.  3-5;  pi.  in  (Japan)  (not  of  Merrem).— 
Okada,  Gat.  Vert.  Japan,  1891,  p.  71  (Tango). 

1850.  Sphargis  eoriaeea  Bleeker  Natuurk.  Tijds.  Nederland.  Indie,  XV,  (p.  260  >, 
Padang,  Sumatra  (not  of  Linnaeus). — Tickel,  Journ.  Asiat.  Soc.  Bengal, 
Xat.  Hist.,  1862,  Xo.  IV,  p.  367,  pi.  —  t Tenasserim).  McCoy,  Xat.  Hist. 
Victoria,  II,  Dec.  xi,  1885,  p.  1,  pi.  <r  (Portland.  Australia ).~Derma~ 
toehelys  e.  Guenther,  Rept.  Brit.  India,  1864,  p.  55.—  PermoeheJys  e.  Boy¬ 
le  nger,  Cat.  Ch  el.  Brit.  Mus.,  1889,  p.  10  (part);  Fauna  Brit.  India,  Rept. 
1890,  p.  50. — Burne,  Proc.  Zool.  Soc.  London,  1905,  I,  pp.  291  seqv. 
(Japan;  anatomy). 

1884.  Sphargis  eoriaeea  var.  selilegelii  Garman,  Bull.  V.  S.  Xat.  Mus.,  Xo.  25,  p. 

303  (Tropical  Pacific  and  Indian  Oceans). 

1S84.  Sphargis  sehlcgelii  Garman,  Bull.  U.  S.  Xat.  Mus.,  Xo.  25,  p.  295. 

Dr.  R.  A.  Philippi  has  recently  described (l  and  roughly  figured  a 
new  species  Sphargis  angustata  from  the  coast  of  (Tile.  It  is  not 
possible  at  present  to  say  whether  it  is  identical  with  D.  selilegelii 
or  not. 

The  exact  status  of  this  form  is  not  known  and  no  specimen  from 
the  Pacific  Ocean  lias  come  under  my  observation.  Under  these  cir- 

a  From  the  Greek  tv,  without,  and  a  closed  box. 

^  From  Sep/ia ,  skin;  turtle. 

c  Named  after  Dr.  Hermann  Schlegel.  See  p.  145. 

rfAnales  de  Universidad,  Mem.  Cieut.  Liter.,  ('II  (  'IV,  Oct.  1899,  p.  730. 
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cumstanees  it  does  not  seem  necessary  to  submit  any  general  clescrip- 
tion  of  this  easily  identified,  gigantic  animal.  The  young  may  be 
found  some  day  in  the  southern  waters  adjacent  to  our  territory  and 
may  then  be  referred  to  their  proper  place  in  the  system  by  a  compar¬ 
ison  with  the  appended  text  figures,  which  are  taken  from  an  Atlantic 
specimen  (figs.  373-37G). 

A  specimen  was  recently  captured  in  Japan  and  acquired  for  the 
Royal  College  of  Surgeons  in  London,  when4  the  skeleton  is  now 


Fig.  373.— Dermochelys  ooriacea,  young,  nat.  size,  entire  animal  from  above.  No.  1979G, 

U.S.N.M. 


preserved.  A  detailed  account  of  the  muscular  and  visceral  anatomy 
of  this  specimen  has  been  published  recently  by  Mr.  R.  II.  Burne. 

Mr.  Burne  gives  the  following  description  of  some  of  the  external 
parts  of  this  animal. 

Description.  —  Young  female;  Museum  Roy.  (Allege  Surgeons,  Lon¬ 
don;  Japan. 

In  color  the  animal  was  black  above .  blotched  with  irregular  white  spots,  each  of 
which  measured  on  an  average  1-2  cm.  in  diameter.  The  ventral  surface  of  the  body, 
limbs,  and  tail  was  dirty  white,  marked  with  irregular  longitudinal  bands  and  blotches 
of  black. 
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Tim  six  longitudinal  areas  into  which  the  carapace  is  divided  by  seven  bony  ridges 
are  apparently  of  equal  breadth  11  cm.  in  the  middle  of  the  trunk  gradually  narrow¬ 
ing  toward  the  tail. 


Figs.  374-376.— Dermochelys  coriacea,  yocjng.  nat.  size.  374,  underside  of  shell;  375.  side 
of  head;  370,  underside  of  head.  No.  19796,  U.S.X.M. 


There  are  six  rows  of  scutes  half  embedded  in  the  thick  plastral  integument, 
a  double  row  along  the  mid-line,  with  two  single  rows  about  11  cm.  apart  on  either  side. 


Dimensions. 

mm. 

Total  length  (followingthe  curve  of  the  carapace) .  1, 350 

Length  between  the  bases  of  the  flippers .  GSO 

Girth  (under  fore  limb) .  1.  350 

Girth  (midway  between  the  limbs) .  1.  400 

Girth  (at  base  of  hind  limb) .  910 

Length  of  fore  limb  from  its  point  of  emergence  from  the  body  (fol¬ 
lowing  the  outer  curve ) .  S20 

Greatest  breadth  of  hand .  200 

Length  of  hind  limb  (tibial  border) .  330 

Girth  of  head  at  hinder  extremity  of  the  gape .  530 

From  point  of  snout  to  inner  canthus  of  eye .  85 

From  point  of  snout  to  nostril .  25 


Habitat.-—' Tropical  seas  between  the  east  coast  of  Africa  and  the 
west  coast  of  South  America,  occasionally  straggling  farther  north. 
Thus  von  Siebokl  obtained  the  specimen,  from  which  the  figure  in 
Fauna  Japonica  is  taken,  in  Japan.  In  the  Imperial  Museum,  Ueno 
Park,  Tokyo,  there  is  one  from  the  coast  of  the  province  of  Tango,  on 
the  Sea  of  Japan.  A  young  female  was  recently  acquired  by  the 
Royal  College  of  Surgeons,  in  London,  from  A.  Owston. 
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Suborder  LAMIMKHRA.  « 

1S20.  Laminifera  IIkmpricii,  Urmidr.  Xat.urg.,  [>.  102. 

1SS0.  Aspidoclnlyidn  Seeley,  Quart .  Jmirn.  (ieol.  So<\,  XXXVI,  ]>.  412. 

1805.  ('eravhriya  IFeckel,  SysL  Phvlog.  Wirbelth.,  p. 

This  suborder,  which  comprises  the  (i ryptodlra  and  Pleitrodira  of 
Cope  and  many  later  authors  and  which  equals  Dollo’s  Thecophorn 
minus  the  soft-shelled  turtles,  as  well  as  Baur’s  Pamdiacostoidea 
minus  the  leather-back  turtle,  is  trenchantly  characterized  by  the 
horny  plates  which  externally  cover  the  shell. 

Ilemprieh,  as  early  as  1820,  established  the  present  division  as 
opposed  to- that  of  the  Atheese  plus  Oliilotse ,  which  he  designated  col¬ 
lectively  as  Coriacea.1 

The  horny-shelled  turtles  belong  to  two  different  superfamilies,  the 
Te stud ino'nl fie,  corresponding  to  the  group  Cryptoclira ,  and  the 
Clu  lydoideer,  equaling  the  Pleurodira ,  but  only  members  of  the  former 
enter  our  limits,  as  at  the  present  day  the  latter  are  confined  to  the 
southern  hemisphere.  Of  the  numerous  families  composing  the  Tes- 
tudinoldfcC  only  two  are  intralimital,  viz,  the  marine  turtles,  with 
paddle-shaped  limbs  having  less  than  three  claws,  and  the  subfamily 
Emydtnsc  of  the  family  Testudimdvz ,  having  normal  limbs  with  more 
than  two  claws. 

Family  TE  STUB  INI  IFF. 

Subfamily  K  AIN  ^ . 

Web-footed  turtles  having  the  nuchal  plate  without  costiform 
lateral  processes. 

The  terrapins  constitute  the  bulk  of  the  species  and  genera  of  turtles, 
widely  distributed  in  the  temperate  and  tropical  countries.  They 
live  in  streams,  lagoons,  or  on  land,  and  are  both  vegetable  anti  animal 
feeders.  Some  species  are  highly  esteemed  as  delicacies. 

SYNOPSIS  OF  THE  EM Y DINE  GENERA  OCCURRING  IN  JAPAN,  FORMOSA,  AND  KOREA. 

a1  Plastron  not  lunged;  plastron  and  carapace  joined  by  suture. 

bx  Triturating  surface  of  upper  jaw  with  a  longitudinal  median  ridge. . Ocadia ,  p.  489. 

b2  Triturating  surface  of  upper  jaw  without  a  median  ridge. 

c1  Phoame  behind  level  of  eyes;  skin  of  hinder  part  of  head  divided  into  small 

shields . Groclemys ,  p.  49G. 

c2  Choame  between  the  eyes;  upper  surface  of  head  with  undivided  skin. 

dl  Hexagonal  neural  plates  with  the  anterior  lateral  edge  shorter  than  the 

posterior  lateral  edge . Clemmys ,  p.  492. 

d 2  Some  of  the  hexagonal  neural  plates  with  the  anterior  lateral  edge  longer  than 

tin*  posterior  lateral  edge . Geoemyda ,  p.  500. 

a 2  Plastron  hinged ;  plastron  and  carapace  joined  directly  by  ligament.  Cyelemys ,  p.  503. 

a  From  lamina,  a  thin  plate  [of  horn,  in  this  case],  and  few,  I  bear. 

Hdrundr.  Xaturg..  1820,}).  101. 
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Each  of  these  genera  is  represented  in  the  territory  here  included  by 
a  single  species  only,  which  may  he  more  conveniently  identified  bv 
the  following: 

ARTIFICIAL  KEY. 

a 1  Plastron  einargiuate  behind. 

bl  Axillary  and  inguinal  shields  present :  upper  jaw  in >1  hooked. 

c1  Whole  to})  of  head  smooth. 

dl  Sides  of  head  with  numerous  narrow  longitudinal  yellowish  stripes;  plastron 

yellow,  each  shield  with  a  large  brown  blotch . Ocadia  sinensis,  p.  48!). 

d1  Head  nearly  uniformly  colored:  plastron  mainly  black. 

(dnnmxjs  japnnim,  p.  492. 

c2  Posterior  half  of  top  of  head  with  skin  divided  into  small  shields. 

(hod  emys  reeresii,  p.  497. 

b2  No  inguinal  shield;  upper  jaw  strongly  hooked . Geoemyda  spenyleri,  p.  501. 

cr  Plastron  rounded  behind . Gydemys  flavnmqn/inatu,  p.  503 . 

Genus  OCAD1A  "  Gray. 

1870.  Ocadia  Gray,  Suppl.  Cat.  Shield  Rept,  Brit.  Mus.,  1,  ]>.  35  (tyj)e,  Emys 
sinensis). 

Only  a  single  species  nf  this  genus  is  known. 

OCADIA  SINENSIS  Gray. 

Plate  XXVIII. 

1S.34.  Emys  sinensis  Gray,  Proc.  Zool.  Soc.  London,  1834,  p.  53  (type-locality, 
southern  China;  type  in  Brit.  Mus.;  J.  Reeves,  collector);  Cat.  Shield 
Rept.  Brit.  Mus.,  I,  1855,  p.  21,  pi.  vn  (Canton,  China). — Swixhoe,  Ann. 
^Mag.  Nat.  Hist.  (3),  XII,  18(33,  p.  21!)  (Taiwan  fu,  Formosa). — Guenther, 
Rept.  Brit.  India,  1804,  p.  27  (south  Formosa). — Ocadia  sinensis  Gray, 
Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  1,  1S70,  p.  35;  Proc.  Zool.  Soc.  Lon¬ 
don,  1873,  p.  192  (skull,  figure). — Boulenger,  Cat.  Chel.  Brit.  Mus., 
1889,  ]).  85  (Canton;  Formosa).— Bo ettger,  Kat.  Rept.  Mus.  Sencken- 
berg.,  I,  1893,  p.  4  (Takao,  Formosa). — Stejxeger,  Jouni.  Sei.  Coll. 
Tokyo,  XII,  Pt.  3,  189S,  p.  225  (Taipa,  Formosa). 

1844.  Emys  bennettii  Gray,  Cat.  Tortois.  Brit,  Mus.,  p.  21  (type-locality  “North 
America?”;  type  in  Brit.  Mus.);  Cat,  Shield  Rept.  Brit.  Mus.,  I,  1855, 
p.  22,  pi.  (China?);  Proc.  Zool.  Soc.  London,  18(33,  p.  170  (identity 
with  E.  sinensis). — Sclater,  Proc.  Zool.  Soc.  London,  1802,  p.  151 

1870.  Emys  ekinensis  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  I,  p.  28  (emended 
name). 

Description.—  Young ,  probably  second  year;  Science  College 
Museum,  Tokyo,  Xo.  29;  Taipa.,  Formosa;  September,  1890:  T. 
Tatla,  collector  (figs.  377-381 ).  Snout  conical,  projecting,  vertical 
profile  oblique,  straight ;  edges  of  jaws  not  denticulated,  upper  jaw 
without  median  or  lateral  hooks,  distinctly  notched  mesially;  tritu¬ 
rating  surface  of  upper  jaw  with  a  longitudinal  ridge  near  the  inner 
edge;  mandibular  symphysis  less  than  length  of  eye  slit  ;  skin  on 


a  A  coined  word  without  meaning. 

b  Lower  figure  reproduced  in  this  work  mi  Plan*  XXVIII. 
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entire  top  of  head  smooth;  body  rather  depressed,  the  depth  being 
but  slightly  more  than  half  the  width  of  the  carapace;  carapace  with 
377  three  keels,  a  median,  contin¬ 

uous,  broad,  prominent,  and 
one  on  each  side  consist  ing  of 
four  narrow,  low  keels,  one 
on  each  costal,  in  a  discon¬ 
tinuous  series  inasmuch  as 
being  placed  obliquely  across 
the  costal  shields  the  poste¬ 
rior  end  of  each  keel  extends 
externally  beyond  the  ante¬ 
rior  end  of  the  one  follow¬ 
ing;  nuchal  broader  than 
long;  first  vertebral  squarish, 
somewhat  broader  in  front 
than  behind;  all  vertebrals 
broader  than  long,  about  as 
broad  as  the  adjacent  costals; 
margin  slightly  turned  up, 
not  serrated  behind,  though 
the  posterior  corner  of  each 
marginal  extends  slightly 
beyond  the  one  following; 
eighth  and  ninth  marginals 
broadest ;  plastron  flat,  emar- 
ginate  behind  sharply  bent 
at  the  bridge,  truncate  ante¬ 
riorly;  posterior  lobe  as  long 
as  the  width  of  the  bridge, 
narrower  than  the  shell ;  ab¬ 
dominal  seam  longest,  equal¬ 
ing  gular  and  humeral  seams 
together,  the  latter  being  the 
shortest;  pectoral  seam  as 
much  longer  than  the  femoral 
seam  as  the  latter  is  longer 
than  the  anal  seam  ;  inguinal 
shield  twice  as  large  as  axil¬ 
lary  ;  toes  webbed  to  the  tips; 
tail  long,  a  little  more  than 
one-half  the  length  of  the 
carapace,  tapering  to  a  point. 
Color  (in  alcohol):  Carapace  raw  umber,  each  shield  with  a  large, 
polygonal,  excentric,  well-defined  reddish  brown  spot;  each  marginal 
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Figs.  377-37K.  Ocadia  sinensis,  nat.  size.  377,  cara¬ 
pace:  37S,  PLASTRON.  NO.  L0,  SCI.  COLL.  TOKYO. 
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anteriorly  narrowly  edged  with  bright  yellow;  underside  of  shell  ocher 
yellow,  each  shield  with  a  large  reddish  brown  blotch  at  the  outer 
posterior  corner,  each  marginal  and  each  shield  on  bridge  with  a 
narrow  circle  of  dark  brown,  the  reddish  brown  blotches  being  placed 


Figs.  379-381.— Ocauia  sinensis.  1$  X  a  at.  size.  379,  top  of  head;  3S0,  side  of  head;  381,  head 
FROM  FRONT.  No.  29,  SCI.  COLL.  TOKYO. 

excentrically  to  this  ring  ;  crown  uniform  olive-brown,  the  rest  of  head 
and  neck  olive,  with  narrow  longitudinal  black-edged,  pale  yellow 
stripes  between  pale  olive  stripes  of  nearly  the  same  width;  legs, 
feet,  and  tail  similarly  striped. 

I  >  tin  fusions. 


Greatest  length  of  carapace . 

Greatest  width  of  carapace . 

Greatest  length  of  plastron . 

Length  of  hind  lobe  of  plastron . 

Width  of  hind  lobe  of  plastron . 

Width  of  opening  of  shell  posteriorly 

Width  of  bridge . 

Depth  of  shell . 

Width  of  head . 

Length  of  tail  from  vent . 


5S 

GO 

24 


38 

24 

31 

12 

38 


The  adults  are  said  to  have  shorter  tails,  the  females  shorter  than 
the  males.  In  very,  young  specimens  the  tail  is  said  to  be  about 
two-thirds  the  length  of  the  shell.  The  lateral  keels  usually  disap¬ 
pear  in  the  adults,  according  to  Boulenger,  who  records  an  adult 
specimen  with  a  length  of  shell  of  230  mm. 

Variation. — -The  edges  of  both  jaws  are  described  by  Boulenger  as 
finely  denticulated,  and  the  pectoral  seam  as  equaling  or  exceeding 
the  gular  and  humeral  seams  together  ;  nuchal  may  be  longer  than 
broad,  and  second  and  third  vertebrals  may  be  as  long  as  broad. 

Habitat. — The  present  species  seems  to  be  restricted  to  southern 
China  and  the  island  of  Formosa.  On  the  latter  it  has  been  recorded 
both  from  the  northern  and  from  the  southern  part.  Swinhoe  had  it 
from  Taiwan  fu  and  the  Senckenberg  Museum  has  it  from  Takao, 
while  I  have  examined  a  specimen  from  Taipa,  and  Mr.  Tada  notes 
it  as  common  in  the  Tamsui  River,  though  he  may  possibly  have 
confounded  it  with  Oyclemys  flai'omarginata . 
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List  of  specimens  of  O  cadi  a  sinensis. 


Museum. 

Sei.  roll.  Tokyo _ 


Xo. 


29 


Age.  Locality. 

Young" _ '  Taipa,  Formosa.... 

<i  Description,  |>.  4S9;  iigs.  377-381. 


When  col-  By  whom  col¬ 
lected.  looted. 


Sept .  ,  IS*. M»  T.  Tilda. 


Genus  CLEMMYS"  Ritgen. 


1 528.  Clemmys  Ritgen,  Nova  Acta  Acad.  Loop.  rami.  XIV.  Pt.  1,  p.  272  (typo, 
Emys  punctata). 

1832.  Chelopus  Rafinesque,  Atlantic  Jonrn.,  I,  no.  2,  ]).  04  (same  type). 

1857.  Nan anys  Agassiz,  Pontr.  Nat.  Ilist.  U.  S.,  1,  p.  442  (same  typo). 

1857.  ('alcmys  Agassiz,  Pontr.  Nat.  Hist.  U.  S.,  I,  p.  443  (type,  C.  muhlenbergii). 
1857.  (llyptcmys  Agassiz,  Pontr.  Nat.  Hist.  U.  S.  I.  p.  443  (typo,  0.  inscnlpta). 
1857.  Actinemys  Agassiz,  Pontr.  Nat.  Hist.  V.  S.,  I,  }).  444  (typo,  A,  marmorata). 
]8t>9.  1  faurcniys  Gray,  Prou.  Zool.  Soe.  London,  1809  (p.  499)  (type,  M.  lanaria). 
1870.  Ckoclcmmys  Gray,  Suppl.  Pat.  Shield  Kept..  Brit.  Mus.,  p.  26  (type,  (7.  gut- 
tat  a ;  not  of  1855). 

1870.  Soculia  Gray,  Suppl.  Pat.  Shield  Kept.  Bril.  Mus.,  p.  35  (type,  *8.  bcalii). 
1870.  Emmenia  Gray,  Suppl.  Cat.  Shield  Kept.  Brit.  AIus.,  p.  38  (typo,  E.  grayi). 
1870.  Eryma  < ?ray,  Suppl.  Pat.  Shield  Kept.  Brit.  Mus.,  p.  44  (type,  E.  laticeps). 

CLEMMYS  JAPONICA  (Temminck  and  Schlegel). 


ISHIGAME. 


Plato  XXIX. 

1835.  Emys  vulgaris  Temminck  and  Schlegel,  Fauna  Japon.,  Ro])t.,  p.  53  (Japan) 
(not  of  Gray  1831). 

1835.  Emys  vulgaris  japonica  Temminck  and  Schlegel,  Fauna  Japon.,  Pvcpt., 
p.  139  (Japan).-  Schlegel,  Ahhild.  Ampli.,  1840,  p.  120,  pi.  xn. 

1835.  Emys  palustris  var.  japon[ica]  Temminck  and  Schlegel,  Fauna  Japon., 
Kept.,  pi.  viu,  figs.  1  4;&  ])1.  ix. 

1844.  Emys  japonica  Gray,  Pat,.  Tortois.  Brit.  Mus.,  p.  19  (Japan);  Proc.  Zool. 
Soc.  London,  1809,  p.  190  (Japan). — Okada,  Pat.  Vert.  Japan,  1891,  p.  71 
(Awaji;  Bingo;  Suwa;  Phikuzon ).—  Clemmys  japonica  Strauch,  Cholon. 
Studion,  1802  (p.  32):  Mein.  Acad.  Sci.  St.  Petorsh.  (7),  XXXVIII,  no.  2, 
1890,  p.  70  (Tsu-shima;  Hondo). — IIilgendorf,  Sit z.  Bor.  Ges.  Naturf. 
Fr.  Berlin,  18S0,  p.  Ill  (Tokyo). — Bui  lenger,  Pat.  Phol.  Brit.  AIus., 
1SS9,  p.  100  (Kobo;  Yokohama). — Boettger,  Kat.  Ropt.  Mus.  Sencken- 
borg.,  1,  1893,  p.  5  (Tokyo). 

1851.  Emys  cas pica  var.  Dumeril,  Pat.  Moth.  Ropt.  Alus.  Paris,  p.  8  (Japan). 

1852.  Emys  cas  pica  var.  japonica  Dumeril,  Arch.  AIus.  Paris,  VI,  p.  219. 

1878.  Cist  ado  lutaria  Boettger,  Offenbaeli.  Vor.  Naturk.  17  and  18  Bor.,  p.  8 
(Japan)  (not  of  Linmeus,  Bell,  nor  Schneider). 

Judging  from  the  above  synonymy  one  might  suppose  that  t lie 
Japanese  Clemmys  is  a  particularly  close  ally  to  one  or  both  of  the 
west-palearctic  species,  since  it  lias  been  described  as  a  variety  of 
Emys  vulgaris  by  Temminck  and  Schlegel,  and  as  a  variety  of  E. 
cas  pica  by  Dumeril.  This  is  not  so,  however,  and  the  only  character 
which  points  in  that  direction  is  the  short  anal  seam,  a  character 


b  Figs.  2-3  reproduced  in  this  work  on  Plate  XXIX. 


a  From  kAs/i/ivs,  turtle. 
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Clemmys  japonica.  (From  Schlegel.) 

For  explanation  of  plate  see  page  556. 
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which  is  not  constant,  as  shown  later  on.  Nor  does  it  appear  to  he 
very  closely  allied  to  any  of  the  other  species  of  Clem  my x  known  with 
certainty  to  occur  on  the  Chinese  mainland,  viz,  C.  bealii  and  C. 
nigricans.  Its  nearest  relative  seems  to  he  C.  schmachcri ,  described 
not  long  ago  by  Doctor  Boettger  from  a  young  specimen,  tlu*  locality 
of  which  is  given  as  "China,  probably  Hainan.”  It  is  permissible  to 
suggest  that  this  species  may  occur  in  various  parts  of  southern  China, 
and  that  the  unconnected  position  of  C.  japonica ,  so  curious  in  view 
of  the  close  relationship  of  the  other  two  Japanese  turtles,  Amyda 
japonica  and  Geode  mys  reevesii,  may  be  more  apparent  than  real. 

Clemmys  japonica  and  Ocadia  sinensis  are  very  easily  told  apart  by 
color  alone  as  indicated  in  the  ‘‘key”  above  (p.  ISO),  but  in  general 
proportions,  relations  of  shields,  etc.,  they  show  many  similarities, 

3S2  3X3 


although  a  more  close  examination  of  details  will  reveal  a  great  num¬ 
ber  of  important  differences.  Apart  from  the  difference  in  the  trit¬ 
urating  surface  of  the  upper  jaw,  with  a  longitudinal  ridge  in  the 
latter  and  without  one  in  the  former,  (\  japonica  has  no  median  notch 
to  the  edge  of  the  upper  jaw;  its  shell  is  more  depressed  and  the  hind 
lobe  of  the  plastron  relatively  broader;  the  posterior  outline  of  the 
carapace  is  also  strongly  serrated. 

Description  (figs.  3S2-3S3). — Female,  third  yuir;  U.S.X.M.,  No. 
34066;  Tokyo;  February  23,  1904;  A.  Owston  collection.  Snout 
but  slightly  projecting,  vertical  profile  slightly  oblique,  straight: 
edges  of  jaws  not  denticulated,  upper  jaw  without  hooks  or  median 
notch;  triturating  surface  of  upper  jaw  narrow  without  any  longi¬ 
tudinal  ridge;  mandibular  symphysis  nearly  equaling  length  of  eye 
slit;  skin  on  entire  top  of  head  smooth;  body  rather  depressed,  the 
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depth  being  considerably  less  than  half  the  length  of  carapace  and 
but  slightly  more  than  half  its  width;  carapace  with  a  single,  median, 
undulating  keel;  shields  with  deeply  cut  concentric  lines  toward 
the  border,  the  vertebrals  and  costals  with  well-marked  bosses  from 
which  issue  radiating  lines;  nuchal  rather  large,  almost  as  broad  as 
long;  first  vertebral  slightly  wider  than  the  others,  which  are  as  broad 
as  or  broader  than  the  adjacent  costals,  and  all  much  broader  than 
long;  edge  of  marginals  from  third  to  eighth  turned  up,  behind  the 
latter  each  marginal  extending  considerably  beyond  the  next  with 
its  posterior  corner,  so  that  the  outline  is  strongly  serrate;  eighth  and 
ninth  marginals  broadest;  plastron  flat,  angularly  notched  behind, 
obtusely  emarginate  in  front,  bridge  angle  gently  rounded,  each 
shield  with  deeply  cut  parallel  lines  mostly  along  the  anterior  and 
interior  margins;  posterior  lobe  fully  as  long  as  the  bridge,  as  wide 
as  the  opening  of  the  shell;  abdominal  seam  much  the  longest, 
longer  than  that  of  humerals  and  gulars  together,  femoral  seam 
longer  than  anal;  inguinal  shield  somewhat  larger  than  axillary; 
toes  webbed  to  the  tips;  tail  rather  long,  more  than  one-third  the 
length  of  the  carapace,  tip  rather  blunt,  base  studded  with  numerous 
high  conical  tubercles  or  blunt  spines.  Color  (in  alcohol):  Carapace 
tawny-olive,  obscurely  spotted  with  dusky;  dorsal  keel  burnt  umber, 
this  color  spreading  sidewise  on  the  transverse  seams  of  the  vertebrals; 
costals  paler  buff  toward  the  outer  margin,  the  dusky  or  blackish 
maculations  being  more  distinct  on  this  pale  belt ;  underside  uni¬ 
formly  black;  head  above  uniform  olive;  a  narrow  black  line  from 
nostril  to  eye,  and  a  narrow,  pale,  black-edged  supratemporal  band 
from  the  posterior  corner  of  eye;  neck  olive  gray  with  numerous 
raised,  slightly  tuberculated  longitudinal  ridges  which  appear  to  be 
paler;  legs  and  feet  blackish,  with  a  pale  band  along  the  inner  edge 
of  forearm  and  tibia;  tail  with  obscure,  pale,  longitudinal  bands,  one 
on  each  side  of  the  median  line. 


Greatest  length  of  carapace . 124 

Greatest  width  of  carapace .  SS 

Greatest  length  of  plastron .  117 

Length  of  hind  lobe  of  plastron .  45 

Width  of  hind  lobe  of  plastron . - .  GO 

Width  of  bridge .  42 

Depth  of  shell .  47 

Width  of  head .  19 

Length  of  tail  from  ve.n .  45 


The  adult  is  more  elongate  in  proportion  to  width  and  depth  than 
the  one  described  above.  The  male  differs  but  slightly  from  the 
female,  the  plastron  being  scarcely  concave,  but  the  hind  lobe  of  the 
plastron  is  slightly  narrower  and  the  depth  of  the  shell  somewhat 
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less.  The  recently  hatched  young  (No.  23526,  fig.  384)  is  nearly 
circular,  with  relatively  much  longer  tail  than  the  older  ones,  and 
the  posterior  marginals  are  notched  externally  so  as  to  make  the 
outline  exceedingly  serrate;  the  nuchal  is  usually  notched;  and  the 
gulars  are  truncate  anteriorly,  each  with  a  lateral  notch.  The  pro¬ 
portions  at  various  ages  can  he  seen  from  the  measurements  in  the 
table  of  specimens  at  the  end  of  this  article.  The  young  of  the 
first,  year  differ  also  in  color,  being  isabella-colored  above  with 
very  faint  dusky  maculations  and 
reticulations  and  pale  outer  edges  to 
the  marginals ;  the  plastron  is  more  or 
less  uniform  blackish  brown  with  pale 
edges  and  the  marginals  are  pale  with 
dusky  markings  on  the  seams;  the 
pale  longitudinal  stripes  on  neck  and 
legs  are  more  distinct  than  later. 

Variation.- — The  relative  proportions 
of  the  various  shields  and  their  seams 
are  subject  to  some  variation.  The 
most  important,  perhaps,  is  that  of  the 
femoral  and  anal  seams,  as  the  propor¬ 
tion  of  these  has  been  used  as  an  im¬ 
portant  character  in  distinguishing  the 
various  species  of  this  genus.  In  most 
specimens  of  C.  japonica  the  femoral 
seam  is  longer,  often  much  longer  than 
the  anal,  but  in  our  only  very  large 
specimen  (U.S.N.M.  No.  9551)  the  anal 
seam  is  27  mm.  and  the  femoral  only 
23  mm.,  consequently  not  less  than  4 
mm.  shorter  than  the  former.  The 
variations  in  color  are  neither  con¬ 
siderable  nor  important.  Often  the 
shields  is  pale  or  whitish,  the  pattern  on  the  carapace  more  or  less 
distinct,  'the  stripes  on  side  of  head  more  or  less  obliterated  or  in 
some  specimens  more  emphasized  than  described  above.  One  of  our 
specimens  (No.  34067)  has  a  pale  black-edged  stripe  on  the  upper  lip 
at  the  angle  of  the  mouth  and  a  similar  parallel  stripe  on  the  lower  jaw. 

Habitat. — Confined  to  Japan,  so  far  as  known. 

Published  records  show  that  it  occurs  as  far  north  at  least  as  Tokyo. 
Specimens  from  the  neighborhood  of  this  city  and  Yokohama  are  in 
various  museums.  British  Museum  has  a  specimen  from  Kobe  and 
I  have  seen  one  from  Kagoshima,  Satsuma,  in  Kiusiu.  Doctor 
Lenz,  in  1S96,  collected  it  in  the  provinces  of  Setsu,  Kii,  and  Bizen 
(Hamburg  Mus.  Nos.  184,  186,  187).  and  Okada  records  it  from  the 


Fig.  3M.  Clemj.ys  p  nii  a.  young. 
NAT.  SIZE.  No.  2353  ,  r.S.X.M. 

posterior  corner  of  the  anal 
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provinces  of  Awnji,  Bingo,  Suwa,  and  Chikuzen.  The  Aeademy  of 
Sciences  in  St.  Petersburg  has  it  from  Tsushima. 


List  of  specimens  of  ( 'lemmys  Japonica. 


u.s. 

N.  M. 
No. 

Sex  and 
age. 

Locality. 

When 

collected. 

! 

,  By  whom  collected 
or  from  whom 
received. 

Length  of  cara¬ 
pace. 

Width  of  cara¬ 
pace. 

Length  of  plas¬ 
tron. 

Width  of  hind 
lobe. 

Width  of  bridge. 

Depth  of  shell. 

Tail,  from  vent.  | 

1  mm 

mm 

mm 

m  m 

mm 

mm 

mm 

9551 

Female  ** . . 

Japan . 

1895. 

182 

128 

175 

103 

68 

73 

69 

23522 

Young L . . 
. do.  c. . . 

Yokohama _ 

_  Oet. 

L.  Stej nege r . 

23523 

. do . 

do 

...do  . 

23524 

. do.  c. . . 

. do . 

. ilo  . . . 

. do . 

23525 

. do.f .. . 

. do . 

. do  . . . 

. . . .do . 

1  t 

23525 

. do.  d. . . ! 

. do . 

. do... 

. do . 

35 

31 

29 

15 

;  9 

14 

32 

23527  | 

. do  e... 

_ do . 

. do  . . . 

. do . 

1904. 

34055 

Female  «  . . 

Tokyo . 

_  Feb.  23 

A.  Owston . 

124 

88 

117 

50 

42 

47 

’45 

31057  ! 

Male/ . 

. do . 

. . .  J _ do  ...' 

. do  . 

34058 

. do.  /.. . 

. do . 

. do  ... 

. do . 

112 

81 

100 

53 

35 

40 

3! 

34059 

Young*/. . . 

. do . 

_ 1 _ do _ 

.do  .  . 

34070 

. do.  ff. . . 

. do . 

....  ...do  ... 

. do . 

34071 

. do.  g... 

. do . 

/  1 

. do  .. . 

. do . 

37 

55 

SO 

| 

29 

33 

34 

34072 

. do.  *7.  . . 

. do . 

. do  .  J 

.  ..do  .  . 

34073 

. do.  g. . . 

. do . 

. do  ... 

_ do... 

34074 

. do. 9  ..  .1 

. do . 

. do  . . . 

. do . 

34075 

. do.  9... 

. do  . . . 

. do . 

.... 

a  P.  495.  d  Recently  hatched;  tig.  384.  /Third  year. 

i>  Second  year;  figs.  382-383.  c  Third  y^ar;  description,  p.  493.  9  Second  year. 

c  Recently  hatched. 

Genus  GEOCLEMYS®  Gray. 

1855.  Geoclemys  Gray,  Cat.  Shield  Rept.  Brit.  Mtis.,  1855,  p.  17  (type,  G.hamil- 
tonii). 

18r>9.  Danwnin  Gray,  Free.  Zool.  Sue.  London,  1809.  p.  193  (type,  D.  maero- 
ce ph ala—G.  su btrijv c/a). 

In  liis  Catalogue  of  Shielded  Reptiles  (1S5">)  Gray  first  establislied 
the  genus  Geoclemys  for  the  following  species,  without  indicating  a 

type: 

G.  liamiltonii.  G.  seba.  G.  muhlenberyii. 

G.  reeve  si  i.  G.  pulchdlci.  G.  guttata. 

Two  years  later  Agassiz6  made  each  of  the  last  three  species  a  type 
of  separate  genera,  respectively  Glyptemys ,  (\ilemys,  and  Xanemys. 

G.  seba  is  a  synonym  of  Kings  trijuga  Gray  (lSoo)  which  lie  himself 
in  18(h) '  made  the  type  of  his  new  genus  Melanochelys . 

a  From  yi},  earth,  land;  and  elemys ,  erroneous  for  kXfu/iv c,  a  turtle. 

&Contr.  Nat.  Hist.  U.  S.,  I,  1857. 
c  Proc.  Zool.  Soc.  London,  1809,  p.  187. 
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This  leaves  only  the  species  G.  hamiltonii  and  G.  rcevcsii  in  the 
genus  Geoclemys,  and  both  being  strictly  congeneric,  it  matters  not 
which  one  we  select  as  the  type.  It  is,  consequently,  quite  irrelevant 
that  Gray  himself  in  1861) a  included  these  in  his  new  genus  Damonia . 
As  the  latter  only  includes  species  congeneric  with  G.  hamiltonii  and 
recvesii,  it  becomes  a  synonym  of  Gray’s  G  cod  nays  of  1855.  His 
Geodemmys  of  1869,  as  he  then  spelt  it,  on  the  other  hand  becomes 
a  synonym  of  Clemmys . 

GEOCLEMYS  REEVESIP  (Gray). 

Plate  XXX. 

1831.  Emys  recvesii  Gray,  Syimps.  Kept.,  p.  73  (type-locality  China;  types  in 
Brit.  Hus.;  J.  Beeves,  jr.,  collector).- — Ri  ktimeyer,  Yerh.  Xaturf.  Ges. 
Basel,  VI,  Ft.  I,  1873.  p.  48  (Japan).  Geoclemys  recvesii  Gray,  Cat. 
Shield  Kept.  Brit.  Mum.,  I,  1855.  p.  18,  pi.  vc  (China). — Damonia  reeresii 
Gray,  Proc.  Zonl.  So e.  London,  1869,  p.  194. — Boulenger,  Cat.  Chel. 
Brit.  Mus.,  1889,  p.  95  (China;  Japan).— Werner,  Abli.  Bayer.  Akad. 
n  Wiss.  (Mnenehen),  II  Klasse,  XXII,  Pt.  2,  1904,  p.  353  (Shanghai  and 
Hankow,  China).—  Clemmys  v.  Strauch,  Chenol.  Stud.,  1862  (p.  104); 
Mem.  Aead.  Sci.  St.  Petersb.  (7),  XXXVIII,  No.  2;  1890,  p.  74  (China; 
Chemulpo,  Korea). — Sclater,  Proc.  Zool.  Soe.  London,  1873,  p.  517 
(Ningpo). 

1840.  Emys  vulgaris  picta  Schlegel,  Abbild.  Ampli.,  p.  127,  pi.  xlii  (type- 
locality,  Japan;  types  in  Leiden  Mus.;  Buerger,  collector)  (not  E.  picta  of 
Schweigger). 

1851.  Emys  japonica  Dumeril,  Cat.  Metli.  Kept.  Mus.  Paris,  I,  p.  8  (Japan); 
Arch.  Mus.  Paris,  VI,  1852,  p.  220  (not  E.  vulgaris  japonica  of  Schlegel). 

1S73.  Damonia  unicolor  Gray,  Ann.  Mag.  Nat.  Hist.  (4),  XII  (p.  7S) (type-locality, 
Shanghai,  China;  types  in  Brit.  Mus.;  R.  Swinhoo,  collector). — Clemmys 
unicolor  Sclater,  Proc.  Zool.  Soc.  London,  1873,  p.  517,  pi.  xliv  (cor¬ 
rect  type-locality,  Ningpo). — Hilgendorf,  Sitz.  Ber.  Ges.  Naturf.  Fr. 
Berlin,  1880,  p.  Ill  (Japan). 

1889.  Damonia  recvesii  var.  unicolor  Boulenger,  Cat.  Ch(4.  Brit.  Mils.,  p.  96 
(Shanghai:  [probably  Ningpo,  Sclater,  Proc.  Zool.  Soc.  London,  1S73, 
p.  577]).- — Werner,  Abb.  Bayer.  Akad.  Wiss.  (Muonchen),  II  Klasse, 
XXII,  Pt.  2,  p.  353  (Hankow  , China). 

1891.  Emys  ?  sinensis  Okada,  Cat.  Vert.  Japan,  p.  72  (Osaka)  (not  of  Gray). 

Description . —  Male;  U.S.N.M.  No.  21181;  Seoul,  Korea;  August, 
1883;  P.  L.  Jolty,  collector  (figs.  3S5-3SS).  Snout  rather  pointed, 
strongly  projecting,  vertical  profile  oblique;  edges  of  jaws  not  den¬ 
ticulated,  upper  jaw  without  hooks  or  median  notch;  triturating  sur¬ 
face  of  upper  jaw  broad,  without  any  longitudinal  ridge;  mandibular 
symphysis  slightly  longer  than  eye  slit;  anterior  part  of  head  covered 
by  a  large  smooth  shield  on  crown  and  snout,  another  on  each  side 
covering  the  whole  temporal  region,  and  the  usual  rostro-labial 
shield;  parietal  and  auricular  regions  covered  by  small  polygonal 

«  Proc.  Zool.  Soc.  London,  1869,  p.  193. 

&  For  Mr.  John  Russell  Reeves,  jr.,  who  colluded  the  type. 
c  Reproduced  in  this  work  on  Plate  XXN. 
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shields,  most  of  those  on  the  former  with  a  central  rounded  tubercle; 
body  moderately  depressed,  its  depth  being  less  than  half  the  length, 
but  considerably  more  than  half  the  width  of  the  carapace;  carapace 
with  nearly  parallel  sides,  and  three  strong  keels;  shields  with  deeply 

3S5  3S0 


Figs.  3S5-3S6.— Geoclemys  reevesii.  §Xnat.  size.  3S5,  carapace;  386,  plastron.  No.  211S1, 

U.S.N.M. 

cut  concentric  lines,  radiating  lines  also  fairly  strong;  nuchal  small, 
narrower  in  front,  emarginate  behind,  as  long  as  broad;  first  vertebral 
pentagonal,  broader  in  front  than  behind,  not  broader  than  the  others 

387 


Figs.  3S7-3S8.— Geoclemys  reevesii.  x  nat.  size.  3S7,  top  of  heap;  3ss,  side  of  head.  No. 

211  SI,  U.S.N.M. 

which  are  of  subequal  width  and  of  the  same  width  as  the  anterior 
three  costals;  edge  of  marginals  from  third  to  eighth  turned  up; 
posterior  marginals  not  projecting  their  corners  so  that  the  posterior 
outline  of  the  shell  is  nearly  even,  not  serrated;  ninth  marginal  broad- 
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est;  plastron  very  slightly  concave,  angularly  notched  behind,  trun¬ 
cate  in  front,  bridge  angle  rounded,  shields  nearly  smooth;  posterior 
lobe  slightly  longer  than  bridge,  nearly  as  wide  as  opening  of  the  shell; 
abdominal  seam  longest,  but  only  slightly  longer  than  femoral,  less 
than  humeral  and  gular  together;  femoral  longer  than  pectoral; 
gular  seam  longer  than  anal,  humeral  shortest;  inguinal  shield 
larger  than  axillary;  toes  webbed  to  the  tips;  tail  tapering,  somewhat 
compressed  at  tip.  Color  (in  alcohol):  Carapace  chestnut  brown,  the 
median  keel  blackish'  brown;  a  small  darker  brown  pentagonal  spot 
on  the  areola  of  each  costal  above  the  lateral  keel;  vertebrals  and 
transverse  edges  of  costals  narrowly  outlined  with  yellow;  shields  of 
underside  blackish  brown  with  all  seams  and  outer  edge  of  hind  lobe 
of  plastron  edged  with  buff,  the  median  seams  broadly  so;  head, 
neck,  and  limbs  tawny  olive;  a  number  of  yellow,  black-edged  stripes 
and  vermiculations  on  side  of  head,  the  principal  being  supratemporal 
line;  a  medio-temporal  line ;  a  preauricular  line;  a  line  posteriorly  on 
both  lips  and  surrounding  the  angle  of  mouth;  a  small  spot  in  front 
of  eye;  several  irregular  lines  and  spots  on  lower  jaw;  neck  with 
numerous  longitudinal  lines  of  ocellated,  dull  buff  spots;  limbs  and 
tail  without  distinct  markings,  though  on  underside  of  thigh  there  are 
indications  of  lines  of  spots  similar  to  those  on  neck. 


Greatest  length  of  carapace .  122 

Greatest  width  of  carapace . . . . . . - .  87 

Greatest  length  of  plastron . - . .  . . . . .  119 

Length  of  hind  lobe  of  plastron .  44 

Width  of  hind  lobe  of  plastron .  53 

Width  of  bridge. .  42 

Depth  of  shell .  53 

Width  of  head .  21 

Length  of  tail  from  vent .  37 


Variation.- — The  specimens  examined  by  me  offer  but  very  insig¬ 
nificant  variations  in  structure  as  well  as  in  coloration.  The  latter, 
however,  is  not  constant,  and  specimens,  more  or  less  uniform  black, 
occur  both  in  China,  where  they  have  given  rise  to  u  Damonia  uni¬ 
color”  and  in  Japan.  The  specimens  from  the  latter  country,  which 
Scldegel  described  as  lungs  vulgaris  picta  seem  to  belong  to  this  color 
variety,  but  the  yellowish  marks  on  side  of  head  and  neck  were  very 
conspicuous.  That  perfectly  uniform  black  ones  occur  in  Japan  also 
seems  certain  from  Ililgendorfs  notes  on  a  specimen  of  “  CJcmgs  }ini- 
color”  which  he  purchased  alive  in  Tokyo,  and  which  had  “neck  and 
head  .  .  .  plain  dusky  without  any  kind  of  markings.” 

Habitat. — Eastern  and  southern  China,  Korea,  and  southern  Japan. 

In  China  it  is  known  from  Tientsin  to  Canton  and  in  the  interior 
at  least  as  far  as  Hankow.  It  is  also  reported  from  Cochin  China. 
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Its  occurrence  in  Korea  was  first  recorded  by  Strauch  from  a 
specimen  collected  by  Doctor  Bunge  at  Chemulpo  in  1890  and  now  in 
the  museum  of  the  St.  Petersburg  Academy  (No.  7907).  Two  other 
specimens  from  Korea,  only  one  of  which  has  a  definite  locality,  are 
in  our  museum  collected  by  Jouy  and  Bernadou,  respectively. 

In  Japan  it  seems  to  he  rare  and  is  probably  restricted  to  the 
southern  part.  It  was  the  first  addition  to  the  herpetologieal  fauna 
of  the  country  after  the  publication  of  the  Fauna  Japonica,  and  was 
made  public  by  Schlegel  himself  (as  Emys  vulgaris  picta)  from  three 
specimens  collected  by  Mr.  Buerger,  probably  in  Kiusiu.  Since  then 
but  few  Japanese  specimens  have  been  recorded,  mostly  without 
definite  localities.  1  myself  have  only  examined  one  from  Kagoshima, 
Satsuimi,  in  Kiusiu.  In  the  Hamburg  Museum  there  are  several 
specimens  collected  by  Doctor  Lenz,  in  1890,  in  the  province  of  Setsu, 
1  londo  (No.  188).  Okada  records  a  turtle  from  Osaka  as  Emysfsincnsis 
which  probably  is  the  present  species.  British  Museum  has  it  from 
Tsushima  collected  by  Holst. 
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a  Description,  p.  497;  figs.  385-3KS.  b  Thrown  out  by  the  sea. 

Genus  GEO  EM  YD  A"  Gray. 


1834.  Geocmyda  Gray,  Proc.  Zool.  Soe.  London,  1834,  p.  100  (typo,  Testudo  speng- 
leri). 

1836.  Geoemys  Honavartk,  Ohelon.  Tab.  Anal.,  ]>.  6  (emendation;  same  typo). 

1855.  Xicorio  Gray,  Cat.  Shield  Kept.  Brit.  Mils.,  I,  p.  17  (same  typo). 

1860.  Melanochelys  Gray,  Fine.  Zool.  Soe.  London,  I860,  p.  187  (typo,  M.  trijutja). 

1876.  Ghailwssia  T n kora ld,  Gat.  Kept.  Brit.  India  (p.  6)  (typo,  Ch.  trieannala ). 

The  reason  for  adopting  the  name  GY ocwyda  instead  of  Xlcarla  for 
the  present  genus  is  the  fact  that  G.  sjnnyUrl  was  specifically  desig¬ 
nated  as  the  type  when  the  genus  was  first  established  as  demon¬ 
strated  by  me  in  detail  on  a  former  occasion.6 

°From  yi),  earth,  land;  and  emyela,  for emys,  from  ey e?,  turtle. 
b  Proc.  Biol.  Soe.  Washington,  XV,  Doc.  16,  1902,  pp.  237-238. 
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GEOEMYDA  SPENGLERI  a  (Gmelin). 

YAM  A  GAME  ( in  Okinawa  dialect,  according  to  Okada  . 

Plat  os  XXXI  and  XXX1T. 

1 780.  Testudo  spenyleri  Gmeux,  Syst.  Nat.,  1.  Ft,  3,  p.  1 0  A I J  tix>  locality  given  i. 

(koennjda  spenyleri  Guay,  Proc.  Zool.  Soc.  London,  1 834,  p.  TOO  (China). 
Xieoria  spenyhri  Gray,  Fat-  Shield  Kept.  Brit.  Mus.,  I,  1855,  p.  17 
{ China).-  Boulenger,  (’at.  Find.  Brit.  Mus.,  1880.  p.  120  (Sumatra; 
Borneo;  southern  China?);  Ann.  Mag.  Nat.  Hist.  (0),  X,  Oct.  1892,  p.  302 
(Okinawa);  Proc.  Zool.  Soc.  London  1893,  p.  237  (Okinawa). —  Fritze, 
Zool.  Jalirb.  Syst.,  VII,  1894,  p.  859;  author’s  separate,  p.  10  (Tokuchi- 
mura,  Okinawa). — Emys?  spcnylcri  Okada.  Fat.  Vert.  Japan,  1891,  p.  72 
(Okinawa  sliiina). 

1S02.  Testudo  serrata  Shaw,  Gen.  Zool.,  Ill,  Pt.  1.  p.  51,  pi.  ix,  fig.  2  (no  locality 
given). 

1S04.  Testudo  trirarinata  Bory  de  St.  Vincent,  Vov.  lies  d’Afrique,  II  (p.  308, 
])1.  xxxvii,  fig.  1). 

Description. — Female;  U.S.N.M.  No.  34053;  Naha,  Okinawa  shima; 
A.  Owston  collection.  Snout  short,  not  projecting,  lateral  profile 
vertical,  straight;  edges  of  jaws  not  denticulated,  upper  jaw  hooked 
medially,  without  lateral  notches;  triturating  surface  of  upper  jaw 
narrow  without  any  longitudinal  ridge;  mandibular  symphysis  shorter 
than  length  of  eye  slit;  head  above  covered  with  smooth  skin;  body 
rather  depressed,  its  depth  being  somewhat  more  than  half  the 
width;  carapace  slightly  wider  behind,  considerably  emarginate  in 
front;  three  well-developed  keels;  shields  (very  badly  eroded)  with 
distinct  concentric  lines;  nuchal  large,  broader  behind  than  in  front, 
broader  than  long;  first  vertebral  pentagonal,  slightly  broader  in 
front  than  behind,  as  long  as  second  and  slightly  longer  than  third 
and  fourth,  all  somewhat  broader  than  long,  and  as  broad  as  the 
adjacent  costals;  edge  of  marginals  from  third  to  eighth  slightly 
turned  up;  anterior  and  posterior  marginals  with  their  posterior 
corners  greatly  projecting,  so  as  to  make  the  anterior  and  posterior 
outlines  of  the  shell  strongly  serrate;  first  and  second  marginals 
broadest;  plastron  fiat,  deeply  emarginate  behind,  very  obtusely 
angulate  in  front  with  outer  anterior  corners  of  gulars  projecting; 
bridge  angle  gently  rounded,  shields  smooth;  posterior  lobe  slightly 
longer  than  bridge,  as  wide  as  opening  of  shell;  abdominal  and  pec¬ 
toral  seams  subequal,  longest,  as  long  as  humeral  and  gular  together, 
the  latter  shortest  ;  femoral  seam  longer  than  anal,  which  in  turn  is 
longer  than  humeral;  axillary  shield  distinct,  moderate;  inguinal 
shield  wanting;  forearm  anteriorly  with  large  scales  the  tips  of  which 
are  pointed  and  projecting;  web  between  toes  emarginate;  tail  short, 
rather  broad,  depressed,  with  seven  pairs  of  flat  square  shields  on 
upper  surface  toward  the  tip;  base  of  tail  and  posterior  aspect  of 

a  For  Loren tz  Spongier,  intendant  of  the  Royal  “  Kunstkamnier”  in  Copenhagen, 
from  whom  Wahlbaum  received  a  shell  of  this  species.  Spengler  was  a  eoneliologist 
of  note.  He  was  born  in  1720  and  died  in  1S07. 
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femur  with  numerous  long,  blunt  spines.  Color  (in  alcohol):  Cara¬ 
pace  tawny  ochraceous  more  or  less  clouded  with  darker  brown; 
underside  black,  margins  of  plastral  lobes,  bridge  angle  as  well  as 
larger  or  smaller  areas  on  underside  of  marginals  wax-yellow;  head 
on  top  dark  tawny  olive;  an  indistinct  band  on  canthus  rostralis, 
lower  eyelid  and  on  supratemporal  region  as  well  as  entire  neck  aboye 
pale  isabella-eolor ;  sides  and  underside  of  head  and  neck  blackish 
with  several  more  or  less  well-defined,  pale  Isabella-colored  markings, 
viz,  a  narrow  postocular  line  over  tympanic  region  to  sides  of  neck,  a 
line  on  posterior  half  of  upper  lip  crossing  the  lower  jaw  at  angle  of 
mouth  and  an  irregular  broad  mark  on  throat  with  branches  on  lower 
jaw  and  anterior  neck;  horny  jaws  pale  brownish  ;  limbs  with  a  couple 
of  ill-defined  stripes  of  same'  color,  and  tail  above ’similarly  pale. 

Dimensions . 


Greatest  length  of  carapace .  12S 

Greatest  width  of  carapace .  84 

Greatest  length  of  plastron .  113 

Length  of  hind  lobe  of  plastron . . .  41 

Width  of  hind  lobe  of  plastron .  59 

Width  of  bridge .  38 

Depth  of  shell .  49 

Width  of  head .  21 

Length  of  tail  from  vent .  24 


Variation. — Boulenger,  in  Chinese  specimens,  notes  the  following 
sequence  in  the  length  of  the  plastral  shields,  beginning  with  the 
largest:  Abdominals,  femorals,  pectorals,  humerals,  anals,  gulars, 
while  our  specimen  from  Okinawa  shima  and  the  specimen  from 
Ishigaki  shima  in  the  Kumamoto  school  show  the  following  sequence 
with  regard  to  their  plastral  seams,  beginning  with  the  longest: 
Abdominal  =  pectoral,  femoral,  anal,  humeral,  gular.  Boulenger  also 
notes  the  axillary  shield  as  absent,  while  in  ours  it  is  very  distinct  and 
well-developed. 

Habitat. — The  distribution  of  this  species  is  still  of  considerable 
uncertainty,  as  specimens  with  undoubted  and  explicit  localities  are 
rare  in  collections.  It  is  said  to  occur  in  Borneo  and  Sumatra,  as  well 
as  in  southern  China.  It  is  not  recorded  from  Formosa,  but  on  the 
other  hand  has  been  received  from  the  Riu  Ivins. 

Ilolst  sent  two  specimens  from  Okinawa  to  the  Zoological  Society 
in  London,  and  Doctor  Fritze  obtained  three  specimens  at  Tokuchi- 
mura  on  the  west  side  of  Okinawa  shima.  The  Imperial  Museum, 
Ueno  Park,  Tokyo,  also  has  a  specimen  from  Okinawa,  and  recently 
the  United  States  National  Museum  has  obtained,  through  Mr.  Ows- 
ton,  a  specimen  from  Naha  (No.  34053). 

Professor  Ijima  has  sent  me  excellent  drawings  of  a  specimen  belong¬ 
ing  to  the  Kumamoto  Higher  Middle  School.  It  was  collected  in 
Ishigaki  shima  of  the  Yaeynma  subgroup  in  February,  1893. 


HERPETOLOGY  OF  JAPAN.  503 

List  of  specimens  of  Geoemyda  spengleri. 


Genus  CYCLEMYSQ  Bell. 

1S30.  Sternothaerus  Wagler,  Nat.  Syst.  Amph.,  p.  137  (type,  S.  trifasciatns)  (not 
of  Bell,  1825). 

1834.  Cyclemys  Bell,  Proe.  Zool.  Soe.  London,  June,  1834,  p.  17  (type,  C.  orbi- 
culata). 

1855.  Cuora  Gray,  Cat.  Shield  Kept.  Brit.  Mus.,  I,  p.  41  (type,  C.  amboinensis). 

1863.  Cistoclemmys  Gray,  Proc.  Zool.  Soc.  London,  1863,  p.  175  (type,  C.  fiavo- 
marginata). 

1863.  Pyxiclemmy's  Gray,  Proc.  Zool.  Soc.  London,  1863,  p.  176  (type,  Cuora 
trifasciata). 

1870.  Cystoclemmys  Gray,  Suppl.  Cat.  Shield  Kept.  Brit.  Mus.,  p.  20  (emenda¬ 
tion). 

CYCLEMYS  FLAVOMARGINATA&  Gray. 

Plate  XXXIII. 

1863.  Cistoclemmys  fiavomarginata  Gray,  Proc.  Zool.  Soc.  London,  1863,  p.  175 
(type-locality,  Tamsui , Formosa;  type  in  Brit.  Mus. ;  Swinhoe,  collector). — 
Sw inhoe,  Ann.  Mag.  Nat.  Hist.  (3),  XII,  1863,  p.  220  (Tamsui). — Cuora 
fiavomarginata  Guenther,  Rept.  Brit.  India,  1864,  p.  13,  pi.  v,  fig.  Ac 
(Tamsui). — Cystoclemmys  fiavomarginata  Gray,  Suppl.  Cat.  Shield  Rept. 
Brit.  Mus.,  1870,  p.  20  (China;  Formosa). — Cyclemys  fiavomarginata 
Boulenger.  Cat.  Chel.  Brit.  Mus.,  1S89,  p.  135  (Tamsui,  Formosa; 
China?). 

1891.  Cuora  amboinensis  Okada,  Cat.  Vert.  Japan,  p.  72  (Yaevamai  (not of  Dau- 
din). — Emys  amboinensis  Fritze,  Zool.  Jahrb.  Syst.,  VII,  1894,  p.  864; 
author’s  separate,  p.  15  (Yaeyama). 

Description. — Adult  female;  U.S.N.M.  No.  34077;  Ishigaki  shima, 
Riu  Ivin  Archipelago;  1899;  A.  Owston  collection.  Snout  short,  not 
projecting,  lateral  profile  vertical,  straight  ;  edges  of  jaws  not  denticu¬ 
lated,  upper  jaw  feeblj"  hooked  mesially,  without  notches;  triturat¬ 
ing  surface  of  upper  jaw  moderately  wide,  without  any  longitudinal 
ridge;  mandibular  symphysis  shorter  than  length  of  eye  slit;  head 
above  covered  with  smooth  skin;  body  not  at  all  depressed,  its  depth 
being  considerably  more  than  one-half  its  width;  carapace  slightly 


«From  kvkXoc,,  circle;  river  turtle. 

b  Signifying  margined  with  yellow, 
c  Reproduced  in  this  work  on  Plate  XXX1I1. 
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wider  l)(4iind  the  middle,  not  emarginate  in  front;  a  well-developed 
vertebral  keel  and  an  interrupted  keel  on  each  side  dividing  the  costal 
areoles:  shields  with  small  areoles  and  wide  margins  with  numerous 
deeply  cut  concentric  lines;  nuchal  rather  large,  broader  behind  than 
in  front,  longer  than  broad;  first  vertebral  somewhat  narrower  than 
the  others,  and  like  these,  with  the  exception  of  fifth,  angularly 
emarginate  behind;  second  vertebral  slightly  longer  than  broad, 
longest,  the  others  broader  than  long,  all  except  fifth  narrower  than 
the  adjacent  costals;  sixth  to  tenth  marginals  broadest,  first  slightly 
narrower;  lateral  edge  slightly  turned  up;  none  of  the  marginals 
extending  beyond  the  others,  the  whole  outline  being  entire,  not 
serrate;  plastron  flat,  each  shield  with  deep  cut  lines,  rounded  behind 
and  in  front;  a  ligamentous  hinge  between  pectoral  and  abdominal 
shields;  plastron  fastened  to  carapace  with  ligament  and  as  wide  as 
opening  of  shell;  abdominal  seam  longest;  anal  seam  slightly  longer 
than  pectoral,  which  equals  humeral  and  gular  seams  together;  humeral 
and  femoral  seams  very  short,  the  last  one  shortest  and  less  than  one- 
fourth  the  anal  seam;  axillary  present,  but  inguinal  shield  wanting; 
forearm  anteriorly  with  a  few  large  scales,  with  free,  not  pointed,  edges  ; 
digits  with  a  slight  web  at  base;  base  of  tail  and  posterior  aspect  of 
femur  with  numerous  blunt  tubercles.  Color  (in  alcohol) :  Carapace 
blackish  brown,  each  areole  bright  chestnut,  median  keel  from  middle 
of  second  vertebral  backward  bright  buff;  plastron  uniform  blackish 
brown,  marginals  underneath  and  a  narrow  outer  margin  on  abdomi¬ 
nal  and  pectoral  shields  pale  buff;  top  of  head  dark  drab,  parietal 
region  exteriorly  and  posteriorly  narrowly  edged  with  black,  a  narrow 
black-edged  bridge  of  drab  on  the  median  line  posterior^  joining  with 
the  isabella-color  of  the  neck  ;  sides  of  head  pale  reddish  gray ;  a  nar¬ 
row  black  line  from  upper  corner  of  eye  widening  backward  and  bor¬ 
dering  beneath  a  broad  pale  band,  which  surrounds  the  sides  and 
posterior  outline  of  the  dark  parietal  region;  the  pale,  dark-edged 
band  is  faintly  indicated  in  front  of  the  eye  on  the  can  thus  rostralis; 
neck  isabella-color,  with  indications  of  longitudinal  buff,  dark-edged 
stripes;  legs  dull  oehraceous  underneath,  palms  and  soles  dusky;  tail 
isabella-colored,  with  a  dusky,  longitudinal  band  on  each  side  and  a 
dusky  line  on  the  middle  line  above  and  below. 

Dimensions. 

mm. 


Greatest  length  of  carapace .  124 

Greatest  width  of  carapace .  92 

Greatest  length  of  plastron . . .  121 

Width  of  hind  lube  of  plastron .  GO 

Depth  of  shell .  58 

Width  of  head . : . . .  21 

Length  of  tail  from  vent .  20 
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Cyclemys  flavomarginata.  (From  Guenther.) 

For  explanation  of  plate  see  pap.f  RRfi 
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Variation. — As  in  many  other  turtles  with  deeply  carved  shields 
there  is  great  variation  in  the  intensity  of  the  sculpturing.  Thus  Xo. 
34076,  also  a  female  but  a  few  millimeters  longer  than  the  one  described 
above,  is  entirely  smooth  underneath  and  nearly  so  above.  Otlierv  ise 
t  here  is  but  lit  tie  noteworthy  variation  in  the  four  specimens  before  me. 
In  the  largest  one  just  mentioned,  the  femoral  seam  is  slightly  longer 
than  the  humeral,  and  the  posterior  half  of  the  anal  seam  has  become 
obliterated;  in  the  two  younger  specimens  the  pectoral  seam  is  rela¬ 
tively  somewhat  shorter  than  in  the  two  adults  inasmuch  as  it  does 
not  equal  the  length  of  the  humeral  and  gular  seams  together.  All 
four  are  practically  alike  in  color. 

Habitat. — ' This  species  has  been  recorded  from  southern  China  as 
well  as  from  Formosa,  though  some  doubt  has  been  expressed  as  to 
the  correctness  of  the  Chinese  habitat. 

Swinhoe  found  it  to  be  frequent  in  the  Tamsui  River,  northern  For¬ 
mosa,  where  according  to  him  it  is  the  prevailing  species." 

Four  specimens  recently  acquired  by  the  lT.  S.  National  Museum 
from  Mr.  A.  Owston  show  that  this  species  also  occurs  in  Ishigaki 
shima  of  the  Yaeyama  subgroup  of  the  Riu  Iviu  archipelago. 

The  f1.  amboinensis  of  Okada  and  Doctor  Fritze,  said  to  occur  in  the 
Yaeyama  group,  is  undoubtedly  meant  for  the  present  species. 
Doctor  Fritze  states  that  from  the  latter  islands  it  is  occasionally 
brought  to  Okinawa  shima. 
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a  Description,  p.  503. 


«“  Swinhoe  has  frequently  seen  the  Tamsui  tortoise  showing  its  head  and  the  top 
of  its  back  on  the  surface  of  the  water  in  ponds  about  the  rice-fields,  and  has  watched 
them  basking,  several  at  a  time,  on  the  lop  of  large  stones  in  such  ponds.”  (Gray, 
Suppl.  Cat.  Shield  Rept.  Brit.  Mus.,  p.  20). 


506  BULLETIN  58,  UNITED  STATES  NATIONAL  MUSEUM. 


Family  CHELONIID/E. 

Hard-shelled  turtles  with  paddle-shaped  limbs. 

A  small  group  of  half  a  dozen  species  inhabiting  the  tropical  and 
subtropical  seas,  often  found  hundreds  of  miles  from  land,  but  resort¬ 
ing  to  sandy  beaches  in  order  to  deposit  their  numerous  round  eggs. 
Full-grown  individuals  reach  ail  enormous  size,  7  feet  in  length  and 
weighing  800  to  900  pounds.  Some  species — for  instance,  the  green 
turtle — are  highly  esteemed  as  food,  while  another  furnishes  the  true 
“ tortoise  shell”  of  commerce. 

Our  knowledge  of  the  marine  turtles  has  advanced  very  little  since 
the  time  when  Doctor  Guenther  treated  of  them  in  his  Reptiles  of 
British  India  (1864).  Boulenger,  in  his  Catalogue  of  the  Chelonians 
in  the  British  Museum  (18S9),  regards  the  species  which  are  treated 
of  in  the  present  work  as  identical  with  the  Atlantic  forms,  though 
under  the  loggerhead  turtle  lie  makes  the  admission  that  the  enor¬ 
mous  variation  in  a  large  series  “leaves  no  alternative  but  to  further 
multiply  the  number  of  species  or  to  admit  only  one.”  It  is  not 
impossible  that  he  found  similar  alternatives  in  the  other  species. 
My  own  material  is  too  limited  to  decide  the  status  of  these  forms, 
and  under  these  circumstances  I  consider  it  much  more  rational  to 
enumerate  the  A  Vest  Pacific  forms  under  names  corresponding  to 
those  employed  by  Guenther  and  Garman.  Such  a  treatment  is  much 
less  calculated  to  cause  confusion  than  the  opposite  one  of  joining 
together  those  which  are  not  with  certainty  known  to  belong  together. 

Dr.  R.  A.  Philippi,  of  Santiago,  Chile,  has  recently  described  a 
number  of  new  marine  turtles  from  that  country,  but  the  descrip¬ 
tions  are  not  sufficiently  explicit  to  justify  any  judgment  as  to  their 
actual  status.  Under  these  circumstances  no  attempt  has  been  made 
to  correlate  any  of  these  new  names  with  those  of  the  marine  turtles 
of  the  western  and  northern  Pacific. 

Only  one  species  of  each  genus  being  known  to  occur  within  our 
territory,  the  key  to  the  genera  becomes  a  key  to  the  species  at  the 
same  time. 

KEY  TO  THE  GENERA  AND  SPECIES  OF  CIIELONIID.E  OCCURRING  IN  JAPANESE  WATERS. 

a1  Costal  shields  5  pairs,  or  more . Caret ta  oliracea ,  p.  507. 

a 2  Costal  shields  4  pairs. 

bl  One  pair  of  prefrontal  shields  . 

Ir  Two  pairs  of  prefrontal  shields 


. Chelonia  japonica,  p.  509. 

Ere tmochelys  squamosa,  p.  511. 
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Caretta  olivacea.  (From  Eschscholtz.) 

For  explanation  of  plate  see  page  556. 
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Genus  CARETTA0  Rafinesque. 

1814.  Caretta  Rafinesque,  Speech io  Sci.  (Palermo),  IT,  no.  9,  1  Sett.,  1814, 
p-  til)  (type,  C.  manta—  Test ur Jo  caretta ). 

1835.  Thalassochelys  Fitztngeu,  Ann.  Wien  Mus.,  1,  p.  121  (type,  Tcstndo  eaou- 
ana—  T.  caretta). 

1838.  Caonana  Cocteau  in  Sagra’s  Hist.  Fis.  Pol.  Xat.  (Alba,  IV,  Kept.,  p.  31 
(type,  (  helonia  cephalo  =  T.  caretta). 

1S43.  Lepidochelys  Fitzixger,  Syst.  Rept.,  p.  30  (type,  Chelonia  olivacea). 

The  necessity  for  adopting  Rafinesque’s  Caretta  for  t lie  present 
genus  has  already  been  pointed  out  by  me  in  my  Herpetology  of  Porto 
Rico.6 

CARETTA  OLIVACEA  c  ( Eschscholtz). 

AKAUMIGAME. 

Plate  XXXIV. 

1S29.  Chelonia  olivacea  Eschscholtz,  Zool.  Atlas,  Pt.  1,  p.  2,  pi.  md  (type-locality, 
Manila  Bay,  P.  I.) — Caretta  olivacea  Rueppell,  Xeue  Wirbelth.  Abyssin., 
1835  (p.  7,  pi.  i it ). —  Thalassochelys  olivacea ,  Strauch,  Chelon.  Stud., 
1862,  (p.  63).— Garman,  Bull.  U.  S.  Xat.  Mils.  Xo.  25, 1884.  p.  301  (Trop¬ 
ical  Pacific  and  Indian  oceans). —  Caonana  olivacea  Gray,  Cat.  Tortois. 
Brit.  AIus.,  1844,  p.  53  (Philippine  Isis.). — Guenther,  Rept.  Brit.  India, 
1864,  p.  52  (seas  of  Philippine  11s.  and  of  China). — Lepidochelys  olivacea 
Girard,  Herpet.  U.  S.  Expl.  Exped.,  185S,  p.  435. 

1831.  Chelonia  caretta  jj  olivacea  Gray,  Synops.  Rept.,  1,  p.  54  (China). 

1835.  Chelonia  dnssumierii  Dumeril  and  Bibron,  Erpet.  Gen.,  II.  p.  557  (coast 
of  Malabar;  types  in  Paris  Mus.). — Dumeril,  Cat.  Metli.  Rept.  Mus.  Paris, 
I,  1851,  p.  25. 

1S57.  Lepidochelys  dussumieri  Girard,  Herpet.  U.  S.  Expl.  Exped.,  p.  437. 

1880.  Thalassochelys  corticuta  Hilgendorf,  Sit z.  Ber.  Ges.  Xaturf.  Fr.  Berlin,  18S0, 
p.  112  (Japan)  (not  of  Girard,  1858). 

1891.  Chelonia  caonana  Okada,  Cat.  Vert.  Japan,  p.  72  (not  of  Schweigger,  1814) 
(Awa,  Hondo;  Toza;  Bonin  Is.). — Mitsukuri,  Zool.  Mag.,  Tokyo,  III, 

no.  35,  Sept.  1891,  p.  364  (breeding  habits,  etc*.);  Journ.  Sci.  Coll. 

Tokyo,  VI,  1893,  p.  227  (Sagara,  prov.  Totomi),  X,  Pt.  1, 1896,  pp.  11,  etc. 
(embryology). 

The  Asiatic  loggerhead  turtle  is  easily  distinguished  from  the  other 
marine  turtles  of  the  Far  East  by  having  more  than  four  pairs  of  costal 
shields.  Like  the  hawksbill  it  has  two  pairs  of  pre front als,  but  the 

shields  on  the  carapace  are  not  imbricate.  The  figure  of  the  young 

Atlantic  loggerhead  will  help  placing  any  specimen  of  the  group  in 
the  proper  genus,  but  it  should  be  remembered  that  the  vertebral 
and  costal  shields  in  0.  olivacea  are  apt  to  be  more  numerous.  Xo 

a  The  name  Caret  (new  Latin  Caretta)  according  to  Laeepede  is  ihe  one  by  which  the 
hawksbill  turtle  is  generally  known  in  the  country  it  inhabits.  Carey  is  Spanish  for 
tortoise  shell. 

b  Report  U.  S.  Xat.  Mus.,  1902,  p.  714. 

e  Signifying  olive-colored. 

Reproduced  in  this  work  on  Plate  XXXIV. 
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authentic  specimen  from  Asiatic  waters  is  in  our  collection,  lienee 
no  detailed  description  is  feasible  at  present.  (Figs.  389-392.) 

Habitat * — Notwithstanding  the  fact  that  the  present  species  is  not 
included  in  the  list  of  Japanese  reptiles  in  the  Fauna  Japonica,  it  is 


Fig.  3S9.  Caretta  caretta,  young,  nat.  size,  entire  animal  from  above.  No.  14S23, 

U.S.N.M. 

probably  the  most  common  of  the  marine  turtles  in  that  part  of  the 
world.  Professor  Mitsukuri  writes  that  this  species  “deposits  its  eggs 


390 


Figs.  390-392. — Caretta  taretta,  young,  nat.  size.  390,  shell  from  belo-\v;  391,  head  from 
side;  392,  underside  of  head.  No.  14823,  U.S.N.M. 


on  almost  every  suitable  stretch  of  sandy  beach  in  the  southern 
half  of  Japan  during  the  summer  months  of  the  year.”  Special 
localities  are  mentioned  by  Okada  as  Awa,  Hondo,  and  Toza,  also 
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Bonin  Islands,  and  Professor  Mitsukuri  collected  a  large  number  of 
eggs  at  Sagara,  province  of  Totomi,  for  cmbryological  studies.  Dr. 
S.  Nozawa  writes  me  that  the  Pacific  loggerhead  occasionally  strag¬ 
gles 'to  Yezo. 

Genus  CHELONlA«  Latreille. 

1800.  Chelonia  Brongniart,  Bull.  Sue.  Philom.  Paris,  II.  p.  89  (women  nudum). 

1802.  Chdonia  Latreille.  Hist.  Nat.  Kept..  I.  p.  22  (typo,  ('.  mydas). 

180(1.  Clidone  Brongniart,  Mom.  Sav.  Etrang.,  I,  p.  010  (emendation;. 

1814.  Chdonias  Raejnesque,  Specchio  Sci.  (Palermo),  11,  No.  0,  I  Sell..  1814, 
p.  GO  (emendation). 

183S.  Mydas  Cocteau  in  Sagra’s  Hist.  Pis.  Pol.  Nat.  Cuba,  IV,  Kept.,  p.  22  (type 
C.  mydas)  (not  of  Fabrieius,  1709). 

1843.  Mydasea  Gkrvais,  Dirt.  dTIist.  Nat.,  III.  p.  457  (same  type). 

1845.  Euchdonia  Tschudi.  Fauna  Peruana  (p.  22)  (same  typo). 

1848.  Meyemys  Gistel,  Nature;.  Tliier.,  p.  viii  (substitute  for  Chdonia). 

1858.  Euchdys  Girard,  Ilerpet.  U.  S.  Expl.  Fxped..  p.  447  (type,  E.  macropus). 

CHELONIA  JAPONICA  ( Thunberg). 

ARAUMIGAME. 

1787.  Testudo  japoniea  Thunberg,  Svensk.  Yetensk.  Acad.  Xya  Handl..  VIII, 
p.  178,  pi.  vii,  fig.  1  (Japan). — Chdonia  japoniea  Scuweigger,  Prodr. 
Mon.  Clielon..  1814,  p.  21. 

1814.  Chdonia  virgata  Scjiweigger,  Prodr.  Mon.  Clielon.,  p.  21  (seas  of  the  Torrid 
Zone). —  Dumeril,  Cat.  Meth.  Rept.  Mus.  Paris,  i.  1851,  p.  24  i  Indian 
Ocean;  New  Guinea). — Swiniioe,  Ann.  Mag.  Nat.  Hist.  (3),  Nil.  I8G3. 
p.  221  (  Formosa). — Guenther,  Rept.  Brit.  India.  18G4,  p.  53  (Formosa). — 
G  arm  ax,  Bull.  U.  8.  Nat.  Mus.,  No.  25,  1884,  p.  302  (tropical  portions 
of  Western  Pacific  and  Indian  oceans). 

1820.  Carrctta  tlnnibcrgii  Merrem,  Syst.  Ampli..  p.  19. 

1831.  Chdonia  mydas  C  japoniea  Gray,  Synops.  Kepi..  1.  p.  53  (Japan). 

1835.  Chdonia  viridis  Temminck  and  Schlegel.  Fauna  Japon..  Rept.  (part;  not 
of  Schneider).  p.  18  (part;  Indian  Archipelago  to  Japan ),  p.  139  (Japan); 
pi.  iv,  figs.  4.  5,  0  (Indian  Ocean),  ph  vi.  figs.  1, 2  (Moluccas).  Namjye, 
Cat.  Spec.  Vert.  Educ.  Mus.  Tokyo,  1881.  p.  84  (Ogasawara  shima). — 
Okada,  Cat.  Vert.  Japan.  1891,  p.  72  (Bonin  Is.;  Koge  shima). 

1860.  Chdonia  mydas  Hallow  ell,  Proc.  Phil.  Aca<l.  1SG0,  p.  486  (not  of  Linmetis) 
(Bonin  Islands). — Chdonc  mydas  Boulenger,  Cat.  ('hel.  Brit.  Mus., 
1889,  p.  ISO  (part;  Malay  Peninsula;  Formosa;  Bonin  Islands). 

An  examination  of  Thunberg’s  plate6  leaves  no  doubt  as  to  the 
identity  of  the  sea-turtle  lie  describes,  the  four  pairs  of  costal  shields 
and  one  pair  of  prefrontals  being  plainly  shown  and  quite  conclusive. 
The  figure  is  not  a  bad  one  for  the  time  and  is  easily  identified.  It 
lias  nothing  to  do  with  Caret  fa  olivacca. 

The  "green”  turtle  is  easily  identified  by  the  single  pair  of  long  pre¬ 
frontal  shields.  The  carapace  has  only  four  pairs  of  costal  shields,  like 
the  hawksbill,  hut  in  the  latter  the  dorsal  shields  are  more  or  less 
imbricate,  so  that  no  confusion  between  the  two  species  should  occur. 

From  XF-Xcovip  turtle. 

&  Svensk.  Yetensk.  Acad.  Xya  Ilandl.,  VI II,  1787.  pi.  vu. 
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Several  views  of  a 
hatched  (figs.  393-3 
Habitat. — Widely 


young  specimen  from  the  Bonin  Islands,  just 
95),  will  help  in  the  identification  of  (his  species, 
distributed  in  the  tropical  part  of  the  Pacific 


393 


Fibs.  393-395. 


-V 


UELONIA  JAPONICA,  YOUNG.  NAT. 

SIDE  OF  HEAD;  395,  PLASTRON 


SIZE.  393,  ENTIRE  ANIMAL 
.  No  7700,  r.S.N.M. 


from  above;  394 


ceaii,  hut  apparently  less  common  on  I  he  coasts  of  Japan  than  the 
ot  her  species,  judging  from  the  scant  records  available.  It  breeds  on 
the  Bonin  Islands,  and  may  be  the  prevailing  species  there. 
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List  of  specimens  of  ("In  Ionia  japonica. 


P.S. 

N.M. 

No. 

Sex  and  age. 

Locality. 

When  col¬ 
lected. 

By  whom  collected 
or  from  whom 
received. 

7705 

Young. . 

Port  Lloyd.  Bonin  Islands . 

.  1*54 

W.  Stimpson. 

7700 

_ do.ra. . . . 

_ do . 

1854 

Do. 

7707 

. do . 

. do . 

1X54 

Do. 

33858 

. do . 

llah:i  shima,  Bonin  Islands . 

.  Mar.,  1004 

A.  Owston. 

«  Figs.  303-395. 

Genus  ERETMOCHELYS,f  Fitzinger. 


1828.  Caretta  Ritoen,  Nova  Acta  Acad.  Loop.  Garni.,  NiY,  p.  270  (type,  Chelonia 
imbricata)  (not  of  Rafinesque,  1834). 

1843.  Eretmochelys  Fitzinger,  Syst.  Rept.,  p.  30  (same  type). 

1873.  Onychochclys  Gray,  I’roc.  Zool.  Sue.  London.  1873,  p.  307  (type,  0.  kraussi). 

ERETMOCHELYS  SQUAMOSA  h  (Girard). 

TAIMAI. 

1769.  Testudo  imbricata  Pennant,  Indian  Zool.,  (p.  87)  (not  of  Linnaeus  1766). — 
Chelonia  imbricata  Temminck  and  Schlegel,  Fauna  Japon.,  Rept.,  1835, 
pp.  13,  139,  pi.  v,  figs.  1-2  (Japan);  pi.  vi,  fig.  4  (Moluccas). — Okada,  Cat. 
Vert.  Japan,  1891,  p.  72  (Okinawa  shima). —  Chelone  imbricata  Strauc/i, 
Chelon.  Stud.,  1862  (p.  181)  (part);  Mem.  Vcad.  Soi.  St.  Petersb.  (7), 
XXNVIII,  No.  2, 1890,  p.  121  (part:  Carmen  1st.  etc.). — Boulenger,  Cat. 
Chel.  Brit.  Mils.,  1889,  p.  183  (part:  Formosa,  etc). 

1857.  Eretmochelys  squamata  Agassiz,  Contr.  Nat.  Hist.  U.  S.  Am.,  I,  p.  382 

(Indian  and  Pacific  oceans;  Japan)  (not  Testudo  squamata  Gmelin). — 
Garman,  Bull.  U.  S.  Nat.  Mus.  No.  25,  1884,  p.  300  (tropical  Pacific  and 
Indian  oceans). —  Carctta  squamata  Swinhoe,  Ann.  Mag.  Nat.  Hist.  (3), 
XII,  1863,  p.  221  (Tamsui,  Formosa).— Guenther,  Rept.  Brit.  India,  p.  54 
(Formosa). 

1858.  Caretta  squamosa  Girard,  Herpet.  IT.  S.  Expl.  Exped.,  p.  442,  pi.  xxx,  figs. 

1-7  (Sulu  Seas  and  Indian  Ocean). 

1858.  Caretta  rostrata Girard,  Herpet.  U.  S.  Expl.  Exped.,  p.  446,  pi.  xxx,  figs.8-13 
(Fiji  Isis.;  type  in  U.  S.  Nat.  Mus.). 

The  hawksbill,  or  tortoise-shell  turtle,  has  two  pairs  of  prefrontals, 
like  Caretta  olivacca,  but  only  four  pairs  of  costal  shields,  like  Chelonia 
japonica ,  the  vertebral  shields  being  more  or  less  pointed  behind  and 
imbricate.  The  details  of  structure  arc  shown  in  the  figures  of  E. 
imbricata  (figs.  396  400),  and  will  aid  in  the  identification  in  default  of 
description  and  figures  of  Japanese  specimens,  of  which  there  are 
none  in  our  collection. 

Habitat. — The  capture  of  this  species  is  an  important  fishery  in  the 
Kin  Kius,  and  the  tortoise-shell  industry  is  one  of  considerable  magni¬ 
tude  in  Nagasaki.  That  the  hawksbill  occasionally  straggles  farther 
north  is  evidenced  by  its  having  been  taken  once  off  Nemuro,  north¬ 
east  Yezo,  according  to  Doctor  Nozawa. 
a  From  epernoi',  oar;  turtle. 

t>  Signifying  scaly,  with  reference  to  the  imbrication  of  the  dorsal  shields. 


